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I. MEJIM U 3BAJJAYU JTUCHUTIJIMHBI (MO Y JIS):

Hean - popMupoBanue y CTYAEHTOB IEJIOCTHOTO MPEACTABICHHUS O CYIIHOCTH >KH3HU,
CaMOOpI‘aHI/I3aHI/II/I 6I/IOJIOFI/I'-I€CKI/IX CUCTEM HyTeM IIO3HAHUS Hp06HeM HACJICOACTBCHHOCTU U
HM3MEHYHNBOCTH, KAK OCHOBHBIX CBOMCTB JKHUBOTO.

3agaun:

- 03HaKOMHTH CTYJICHTOB C OCHOBHBIMH MEXaHU3MaMH ITPOSIBICHHS HACIEACTBEHHOCTH U
M3MEHYMBOCTH, UX 3HAUUMOCTHIO B 00€CTIeUeHIH HEMPEPHIBHOCTH KU3HH U €€ pa3HO00pa3uu;

- chopmupoBaTh mpencTaBICHUE O MPUPOJE TeHETHYECKOH MHGOpPMAIH, CIIocoO0B ee
peaiM3anuu, TO3BOJISIONIEE OOBSICHITH MPOIECChl KUZHEACITCILHOCTH OpPraHU3MOB, HX
aJanTUBHBIEC BO3MOKHOCTH, MEXaHU3MbI PA3MHOXEHUS U Pa3BUTHS;

- ¢opmMupoBaTh 3HAHUSA MPHUKIAJHOTO XapakTepa, CBA3AHHOTO C MPAKTUYECKOU
JEATEIBLHOCTHIO YEJIOBEKA; 0C000€ BHHUMAHHUE YACHATH COIMATBHOMY aCMEKTy T'€HETHYECKOTO
3HaHHUA, B TOM 4YUCJIC U BKOJIOI‘I/I‘-ICCKOMY.

- o0ecreunuTh HENPEPHIBHOCTh M IMPEEMCTBEHHOCTh OOIICOMOIOTHYECKON IMOATOTOBKH
CTYI[CHTOB HOCpeI[CTBOM yCTaHOBJIeHI/IH Me)KHpe,Z[MeTHBIX CBHSCﬁ COl[ep)KaHI/ISI Kypca C
cojiepkaHueM 0a30BbIX OMOJIOTHYSCKUX AUCITUILIHH.

- IMPOJIEMOHCTPUPOBATH BO3MOKHOCTH HH(OPMALIMOHHBIX TEXHOJOTMH NPU H3YHYEHUU
FE€HETHKHU.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:
2.1. Vue6nas agucummiuHa (b1.B.03. 'eneTnka) OTHOCUTCS K YacTH, (hOpMHUPYEMOI
y4acTHHUKaMU 00pa30oBaTeNbHBIX OTHOIICHUH.

2.2. Jlng uzydyeHust JaHHOW y4eOHOW MUCIHMILIUHBI (MOJYJsl) HEOOXOAUMBI 3HAHUS,
YMEHHUS ¥ HaBBIKH, (POPMUPYEMBIC MTPEAMICCTBYIOIMUMHU JUCIUILTAHAMHY:

b1.0.21. Meronuka o6yueHus U BocriuTaHus (6uomnorus),

b1.0.26. Meroauka 00yueHus: U BOCIUTAHUS (XUMUS),

b1.0.30. O6menayunsie metoas! mo3Hanus (b1.0.30.02. [lutonorus).

b1.0.11. IIpodeccuonansuas UKT-komneTeHTHOCTD nearora

2.3. [lepeueHsb MOCIEAYIOMUX YICOHBIX JUCIHTLINH, JIJIS KOTOPBIX HEOOXOIMMBI 3HAHHSI,
YMEHHUSI U HAaBbIKH, (OpMUpPYyEMbIEC JaHHON y4eOHON AUCIUTIITMHOM:

b1.B.04. MukpoOuonorus,

b1.B.05. buorexHonorus,

b1.B.10. buoxumus,

b1.B.07 Dkomorus 4enoBeka,

b2..06(H). Hayuno-uccnenoBarenbckas padbora,

b3.01(/]) Beimonnenue u 3ammura BEIMYCKHON KBaTU(UKAIMOHHON PaOOTHI.

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JTUCHUIIJIMHBI (MOAYJIA):

[lepedeHb IaHUPYEMBIX PE3YIbTATOB 00YyUEHHS 110 TUCIUILIMHE (MOAYIIIO),
COOTHECEHHBIX C UHAMKATOPaMH JTIOCTHKEHUSI KOMIETEHIIUN



Komnerenunus

Nuauxkaropsl
KOMIIeTeHIIii

Pe3yabTarbl 00yyeHus

IIK-1. CnocobeH ocBauBaTh
1 HUCIIOJIb30BaTh 0a30BEIC
HAy4YHO-TCOPETUYCCKHE
3HAHUS ¥ TPAKTHYCCKHUEC
YMEHHSI 110 TIPEIMETY B
npohecCHOHATBLHOM
JIEATEIbHOCTH

NIK-1.1. AHanusupyer u
rPaMOTHO U3JIaraeT
0a30BbIC IPEMETHBIC
HAyYHO-TEOPETUICCKIEC
MIpEACTABICHUS 00
M3y49aeMbIX 00BEKTaxX,
nporieccax u sIBJICHUSIX.

3HaTth:

-UCTOPHIO (OPMHUPOBAHUS
TCHETHUKH,

- TCHETUYECKYIO TEPMUHOJIOTHIO
¥ CUMBOJIUKY, METObI
TeHETUYECKUX UCCIIeI0BaHUN U
HUX OOBEKTEHIL,

OCHOBHBIE 3aKOHBI
HACJICICTBEHHOCTHU H
HACJIEIOBAHMsI, T€HETHYECKHE
B3aHMMOJCHCTBUS;

- CTPYKTYpPY T€HETUYECKOM
nH(pOpMaIIUU, MEXaHU3MEI €€
XpaHEHUs U Talbl peaan3aluy;
- OCHOBHBIE METObI
UCCJICTOBAHMUSI, IPUMEHSIEMbIE B
TeHETHUKE.

- 00pazoBaTeNbHbIE PECYPCHI,
npeayiaraeMbie OMOJINOTEKON
ury;

- elibrary.ru - Hayunyo
AJIEKTPOHHYIO OUOIHOTEKY;

- 0 IIporpammax
CTaTUCTHYECKOW 00pabOTKH
MaTepuainoB (Statistica oT
StatSoft, BIOSTAT winn
ApyrHe);

Ymern: - 06001m1aThH
(bakToNOrMuecKuil MaTepuan o
3aKOHOMEPHOCTSX
HACJIeTOBaHU TPU3HAKOB,
YMETh PacCKpBITh UX
[IUTOJIOTUYECKHE OCHOBBHI,
JIeNaTh TEOPETUIECKHUE BBIBOJIBI,
- CUCTEMaTU3UPOBATh (POPMBI U
BUJIbI N3MEHYUBOCTH, JaBaTh
TEeopeTu4YecKkoe 000CHOBaHNE
3HAYEHUS €€ Pa3INYHbIX (OpM B
HBOJIIOIUH U CETIEKITUH,

- aHAJIM3UPOBATH TEOPETUUCCKUI
MaTepuai, GopMyIrpoBaTh
BBIBO/IBI, SIBIISFOIIIAECS
pE3yabTATOM CaMOCTOSITENTEHBIX
JIOTUYECKHUX MTOCTPOCHUH.
Baaners:

- HaBBIKaMU UCTIOJIb30BaHUS
NPUOOPETEHHBIX 3HAHUH U
YMEHHH B Ipo(hecCUOHATILHOM
JESITEIbHOCTH,

- METOJINKOI T€HETHYECKOT'O




aHaJIM3a OJid pCUICHUA

- CUTYyallMOHHBIX
TCHETHYCCKUX3a/1a4.
HUAK-1.2. 3HaTh:
JlemoHCTpHpYET - IPAKTUYECKYIO 3HAYUMOCTh

CrieliianbHbIe YMEHUS
IIPOBEJCHUS XUMUYECKOTIO
1 OMOJIOTHYECKOTO
UCCIIEI0BaHMS
(3KCIepuMeEHTa) U
UCIIOJIB3YET B CBOEH
IIe1aroruuecKoi
JeSITEIIbBHOCTH

FeHEeTHUYSCKHNX 3HAHUH JIJIsI
YyeJIOBEKa, a TAKKe JJIs
9KOJIOTHH, MEIUINHBI, CSJICKITUN
u J1p.

YMerb: - Opranu3oBaTh
Hay4YHO-UCCIIEI0BATEIbCKYIO
pabory;

- 00pabaThIBaTh pe3yIbTaThl
AKCIIEPUMEHTAIIbHBIX
UCCJIE0BAHMM, B.T.U. IPUMEHSA
CTaTUCTUYCCKUE METObI,

- pemaTh pa3IndyHOTO TUIA
FeHETHYCSCKHE 3aJauH

- HCIIOJIb30BaTh 0a3y JaHHBIX
MexayHapoaHoro IIpoekra
«1000 reHOMOBY JIJI IOUCKA
MIPUMEPOB I€TePOreHHOCTU
YEJIOBEUECKUX MONYJIALMN U
BO3HUKHOBEHUS HOBBIX
MyTalui

Baagern:

-CIIOCOOHOCTHIO MPUMEHSTH
MOJTyYCHHBIC 3HAHUS B
peanu3alnuu NpoeKTHON
JIeSITeIIbHOCTH.

- TEXHOJIOTHUSIMU
00pa3oBaTenbpHOTO MopTala
HUI'Y EDUKa, a Takxxe Zoom u
Google ns nmpencraBneHus
pe3yIbTaTOB CBOMX
HCCICAOBAaHUMN, B T.4. B BUJL
MPE3EHTAlNN C 3aMHChI0
3BYKOBOT'O COITPOBOK/ICHUS,

- CIIOJIH30BaTh CalT «CUeTUHK
HacesneHust Mupa» st
BBITIOJTHEHMS 3aJaHNI




HNJK-1.3. [lnanupyer
yueOHbIC 3aHATUS HA
ocHoBe muddepeHmaum
B 00y4eHUU. YUUTHIBACT
TpeOoBaHU K
COOJIIOICHUIO TEXHUKU
0€30MMacHOCTH.
Ucnonp3yer
COBPEMEHHBIC METO/IBI,
MEeAarorn4ecKyr0 TEXHUKY
1 00pa3oBaTeibHbIC
TEXHOJIOTUH, BKJTFOYAs
WH(POPMAIIMOHHBIC IS
peanuzanuu
KOMIIETEHTHOCTHOTO
MOX0/1a.

3HaTh: - yyeOHBIE IPOTPAMMBI,
CBSI3aHHBIE C U3yUYEHUEM
JUCIUTIAHBL.
- 0 6a3ax JaHHBIX 110
TEHETUYECKON CTPYKTYpE
YEJIOBEYECKOU MONYJISILAN
(«1000 renomoB», GWAS
Catalog NHGRI-EBI Karaior
HUCCIIEeOBaHUN
00I11eYeTOBEYECKUX aCCOIANN
reHOMa YeJI0BeKa)
0 BO3MOXHOCTSX
UCIIOJIb30BaHUs B y4eOHOM
MPOLIECCE MTOCTPOCHUS
nuarpamm (I"anTa,
JIPEBOBUIHOM) C
HCII0JIb30BAaHUEM UHCTPYMEHTOB
BU3YaIM3aliH,
- 0 BO3MOKHOCTSIX
ucnonszoBanus Google
MHCTPYMEHTOB test, jamboard
(co3maHue TECTOB, CXEM,
JIEMOHCTPHUPYIOIINX TPHYUHHO-
CJIEJICTBEHHBIE CBS3H).
YMern: - HCTI0JIB30BATH
COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH
1 6a3bl OAaHHBIX TSI TIOMCKA U
aHayn3a nH(OpMaLInN;
- CTPOUTH CXEMY MPUIHHHO-
CJIEZICTBEHHBIX CBA3EH
«UHIYUHWPOBAHHBIE MYTaIlUU-
(akTOpbI BO3AECUCTBUSD C
ucnonszoBanueM Google-
jamboard,
-HCTIONB30BaTh CalT «CUeTuuK
HacesieHust Mupay» st
BBITIOJTHEHHU S 3a/1aHUH,
Baaners: -HEKOTOpBIMU
nH(OPMaIMOHHBIMU
TEXHOJIOTHUSMH, IPUMEHSIEMbIMH
Ha 3aHATHUSX 110 TeHETHKE:
- IOCTPOEHUEM JIPEBOBUTHON
JUarpaMMbl C UCIIOJIb30BAaHHEM
MHCTPYMEHTOB BH3yaJIU3alluu C
LIEJIbI0 CO3/IaHuUs POAOCIIOBHOI;
- TEXHUKOW CO31aHus TECTA C
ucnoinbszoBanueM Google hopmbl
unu MyTest,




-yMeHHEM paboTaTth ¢
UCTOYHUKAMH JIUTEPATYPHI,
UCTIONB3Ys
o0Opa3oBaTeNbHbIC
pecypchl, HAYYHYIO
AJIEKTPOHHYIO OMOINOTEKY,
pa3nu4Hbie 0a3bl JAHHBIX C
1eNbI0 (OPMUPOBAHHUS
CHHCKAIIUTEPATYPHI 110
I'OCTy k cobcTBeHHOMY
UCCIICIOBAHHIO.

IV. COOEP KAHUE U CTPYKTYPA JUCHUIIJINHBI
4.1. O0beM TUCHMILINHBI (MOYJIs1) M BUJbI Y4eOHOH padoThl

Buj yueOHoii padoThl Bcero Cemectp
yacoB [/
3a4YeTHBIX 6
eTMHUL

AyauTopHbIe 3aHATHS (BCEro) 74 74

B ToM uncie: - - - - -

Jlexuuu (Jlek)/(Dnextp) 32 32

ITpaxtuueckue 3ansatus (I1p)/ (Dnektp) 32 32

JlaboparopHsie paboTsl (J1a0) - -

Kouncyabranuu (Konc) 2 2
CamocrosiTesbHas padora (CP) 70 70
Bun nmpomexxyrouyHoi arrectanuu (3ader, 3k3aMeH), | 3auer c|3auer cC
yacel (KoHTposib) OLIEHKOM OLIEHKOM
KonTpons (KO) 8 8
KonTakTHas padora, Bcero (KOHT.paﬁ)* 74 74
OO0m1as Tpy10€MKOCTb: 3a4€THBIE €IUHUIIBI 4 4

4Jachl 144 144

4.2. Coaep:xanue y4eOHOro MaTepuasia THCHHNIMHBI (MOILYJIs1)
Paspnen 1. BBenenue B kypc

1.1. I'enetuka - Hayka O croco0ax XpaHEHHUs, Mepeaayd MO HACJIEICTBY, U3MEHEHUS U
peanu3alMu B OHTO- U (puUJOreHe3e HacCleACTBEHHOW HHGOpMaIUK, 3aKIIOUYeHHOH B
MOCJIEZIOBATEIBHOCTH a30TUCThIX oOcHOBaHMI Mousekynsl JIHK (coBpemennoe ompexnenenue
TeHETUKH). PONIb reHeTHKH B TO3HAHUM KUBOTO Ha PA3HBIX YPOBHIX OpraHU3aIUH.

1.2. Uctopust reHeTHkH. PooHavaIbHUKY IBYX HANPaBIICHUH - TEHETHKH Ka4eCTBEHHBIX
(I'. Mennens) n konnuectBeHHBIX (. ['anpToH) npu3HakoB. OCHOBHBIE dTanbl pa3Butusd. Poib
OTE€YECTBEHHOM WIKOJIbI T€HETUKHU, OCOOEHHOCTH MCTOPUHU T€HETUKHM B Haled crpane. Mecto
TCHETUKU cpenu OWOJIOTMUECKUX HayK. 3Haue€HHEe TEeHETHYECKUX 3HAaHUM Ui pa3BUTHUS
CUCTEMAaTHKH, SKOJIOTMH, 3BOJIOLMOHHOIO y4eHHUs M Jpyrux Hayk. [Ipaktudeckoe 3HadeHHe
TEHETHUKH.




1.3. Meroapl rTeHeTuku. lcnonp30BaHME METOAMYECKHMX U METOJOJIOTMYECKUX
MOJIXO/I0B IPYTHX HAYK MPH U3YUYEHUH F€HETUYECKUX IPOLIECCOB.

ba3pl maHHBIX, comepxammx MH(YOPMALUIO O TeHETHYECKOH CTPYKTYpE YelIOBEYeCKOU
nonyisinuu («1000 reromoB»y, GWAS Catalog NHGRI-EBI Karanor wuccinenoBanuii

00IIIeYeTIOBEYECKUX acCOIMAlUi TeHOMA YEJIOBEKa).

Pabora B oOpaszoBarenpHOM moprtane UI'Y «EDUKa» no mucnuruimae «leHeTwkay, a
TaKke Bo3MOkHOCTH Zoom u Google (Tabmuipl, jamboard) mist mpencraBieHus pe3yIbTaTOB
BBHITIOJTHEHHBIX 33/IaHUN B BUJE TaONUIl, TUarpaMM, B T.4. quarpammbl ['aHTa, U Mpe3eHTalui C
3aIMCHI0 3BYKOBOTO COTIPOBOXKICHUSI.

Hcnonp3oBanue 00pa3zoBaTeIbHBIX pecypcos, AJIEKTPOHHOTO KaTaJora,
oubnuorpaduyueckoit 6a3bl gaHHBIX OubaMoTeku UI'Y m elibrary.ru - HaydyHOH 3JIEKTPOHHOM
OMOTMOTEKH.

Paznen 2. MaTepuajibHble OCHOBBI HACJIEACTBEHHOCTH

2.1. Xumnueckoe crpoenue JIHK, ee pusnueckas momens. OcOOCHHOCTH CTPOSHUS U XU-
MUYECKUX CBsi3el, oOecneurBaroliue KoHBapuaHTHyro penymuukanuio JIHK. Mexanusmbl u
ypoBHU kommakTu3anuu JIHK. 3Hauenue crnupanuzanuu v JecHUpain3allid B aKTHUBH3AIUU
paboThI TCHOB.

2.2. Knerounslii mukia. MuUTO3 Kak OCHOBa OECIOJIOr0 pa3MHOXKEHHUS Y dyKapHoT. Da3bl
MuUTO3a. [ 'eHeTnyeckoe 3HaueHne. JHAOMUTO3. [loauTeHHBIE XPOMOCOMBEI.

2.3. Kapuorun. Yucino u 0COOCHHOCTH CTPOCHHUS XPOMOCOM Yy Pa3HbIX OPraHU3MOB.
OCHOBBI TIOJIOBOTO Pa3MHOKEHHUS. Meio3 Kak KJIeTouHash OCHOBa 0Opa3oBaHUS M Pa3BUTHUS
ramer. a3l u ctaguu Meriosa 1 u |l.

Pasnen 3. [Ipupona rena

CrocoObl  peanu3ald  TI'eHeTHYeckoW  uHpopMarnuu. [Ipomecchl  peruIMKaiuu,
TPAHCKPUIIINY, TPAHCISIINU, UX (epMEeHTATHUBHBIN Xxapaktep. CBOICTBa T€HETHYECKOTO KOJa,
€ro YHHBEPCAIIbHOCTh. IHTPOH-2K30HHAasI CTPYKTYpa TeHOB dykapuot. M30brounocts JTHK.

Pa3znen 4. 3akoHOMEpPHOCTH HACJEeJOBAHHMS NMPU3HAKOB M NPUHIUNBI HACIEICTBEHHOCTH
4.1. Pa6otsl I'. MeHzenst u uX TEOPETHUECKOE 3HAUCHHE, BOSHUKHOBEHHE TIPEICTABIICHUS
0 HAIMYUU TUCKPETHBIX HACJIEICTBEHHBIX €IMHHUII (TEHOB).

4.2. B3aumoneiicTBus anmienbHBIX T€HOB. MHOXKECTBEHHBIN aylieNn3M. 3aKOHOMEPHOCTH
HACJIEIOBaHUS MPYU MOHO-/IU- U TIOJUTUOPUTHBIX CKPEIINBAHUSAX.

4.3. HacnenoBanme mnpu B3aMMOAECWCTBUM HEAJUIENBHBIX TI'€HOB. Pa3iauuHble THUIBI
B3auMoJeiCcTBUA. [IoHATHE O LIEIIOCTHOCTH U TUCKPETHOCTH T€HOTHIIA.

4.4, I'eneTnka mosa u CHENJICHHOE C TTOJIOM HaclieJoBaHWe. XPOMOCOMHas U OajaHCOBast
TEOPUH OTIPEAEICHUS TOJIOB.

4.5. SBnenue crerieHus: reHoB. OCHOBHBIE TOJIOKEHUS XPOMOCOMHOW Teopuu T.
Moprana. JIokanu3anus reHOB, IOCTPOEHUE T€HETUYECKUX KapT.

4.6. HexpomocomHoe (1uToIIa3MaTuyecKkoe) HaciieqoBanue. [ eHOTUN Kak cucreMa.

Pazgen 5. U3MeHUYNBOCTD, €€ NPUHUHUIIBI 1 METOAbI H3y4YeHUs

5.1. Knaccudukanus nsmenuunBoctd. [loHsATHE O reHO-U (EHOTUNUYECKON H3MEHYH-
BOCTU. MyTalimoHHasi U3MEHYMBOCTb, €€ Kiaccudukanus. Ponb MyTalimoHHOW M3MEHUMBOCTH B
SBOJIIOLIMU U CEJIEKIIUH.

5.2. WunynupoBansuble Mytanuu. Pakrtopbl MyTareHe3a. ['€HeTHUYecKue MOCIECTBUS
3arpsi3HEHUs cpeabl MyTareHamu. Mertonbl u3ydeHuss Myrauuid. Tumbel pemapannn JIHK.
MounekynsipHble MEXaHU3Mbl MyTareHes3a.

5.3. Bosmoxknoctn ucnone3oBanus I[Ipoekta «1000 renomoB» (0a3a JaHHBIX) s
MIOMCKA OMMCAHUS HOBBIX MyTalMid, oOHapy>KEHHBIX B ueloBedecKux mnomymsauusax, 1 GWAS
Catalog NHGRI-EBI Karamor wuccinemoBanuii 0OIIEYETOBEUSCKUX —aCCOIMAMKA  TreHOMa
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yenoBeka. Cat «CyeTunk HaceneHUs Mwupa» Kak MCTOYHUK WHGOPMAIMHU JIJIs BBITOTHEHUS
MPAKTUYECKHUX 33/1aHUI 10 BBISABICHUIO MIPUYMHHO-CIICIICTBEHHBIX CBS3eH MEXAy (QakTopaMu U
MHAYLMPOBAHHBIMU MyTauusMu. JleMoHcTpanus Bo3MoxkHocTel Google-jamboard kak TeXHUKH
BU3yaJIN3aLUU ITUX CBSI3CH.

5.4. MoaudukanronHas u3MeH4UnBOCTh. [IoHSATHE 0 HOpME PEAKLIMH.

9.5. OCHOBHbIE MOHATUS TEHETHKH KOJIMYECTBEHHBIX IPU3HAKOB. MareMaTH4eCKUil

MCTOM ITPHU N3YUCHUHN KOJINYCCTBECHHBIX IIPHU3HAKOB.

Pa3nen 6. 'eHeTHka nonyasiuuii ¥ reHeTHYECKHE OCHOBBI IBOJIIOLIMHU

6.1. PaBHOBecHasi TaHMUKTUYECKAsl MOMYJSIUs. 3akoH Xapau-BaiinOepra.

6.2. @akTopel JMHAMUKH TEHETUYECKOW CTPYKTYpbl momyisiuu. OCHOBHBIE
MIpEICTAaBJICHUS] CHHTETUUYECKON TEOPUH 3BOIIOIUH.

Paszgea 7. 'eneTuka 4e10BeKa

7.1. Meropl reHeTHKH YenoBeka. ['eHoM denoBeka. MeToabl ero uzyyenus. Paspaborka
IIO/IXOJI0B K T€HHOH Tepanuu HaclIeICTBEHHbIX O0Ie3HEN.

JleMOHCTpauusi  MOCTPOEHHUS  JIPEBOBUAHOM  JMarpaMMbl C  HMCIIOJIb30BaHUEM
MHCTPYMEHTOB BU3YyaIU3all1H C LIETIbIO CO3/1aHUS POJOCIOBHOM.

7.2. IlpuuuHbl HaclleZICTBEHHBIX 3a0oseBaHUil. MoJieKylsipHbIE M XPOMOCOMHBbIE 00-
ne3HU. ['eHeTnYecKuil pucKk KOHTAaKTa ¢ MyTareHaMu cpelbl. MeToJibl IMarHOCTUKU U METUKO-
IeHETUYECKOE KOHCYJIbTUPOBAHMUE.

JlomuHupyronme MyTareHbl M KaHLIEpOreHbl Cpelibl (AeMOHCTpalusl CBEACHUN C caiiTa
«CueTuuk HaceneHuss Mupay).

Paznen 8. 'enernyeckue 0CHOBBI CeJIEKIINU

8.1. 'eHeTHKa KaK TEOpETUIECKasi OCHOBA CEJICKINH. YUeHUe 00 NCXOTHOM MaTepHalie B
cenekuuu. L{eHTpbI MporcXoXaeHUS KyIbTypHBIX pacTeHui (padotel H. 1. BaBunosa).

Hcnonp30BaHne reHETUYECKOW M3MEHUYUBOCTH JJISI CO3/IAHUS HOBBIX TTOPO/I, COPTOB.

8.2. CucteMbl CKpelIMBaHus B CEJEKIIMU PACTEHUI U KUBOTHBIX.

3HaveHue rerepo3uca. Meroasl orOopa. [lepcrekTuBbl pa3BUTHS CEJEKIIMH B CBA3U C
JOCTUKEHHUSIMHU MOJIEKYISIPHON TeHeTUKU. JlocTrkeHrsI OMOTEXHOIOTHH.



4.3. IlepeyeHb pa3aejoB/TeM TUCHHMIIMHBI (MOTYJIs1)

Ne HanmenoBanmue pa3jaesna/TemMmbl Buabl yueOHoi padoThl, OueHo4yHbIE dopmupyeMble Bcero
n/m BKJIIOYAsl CAMOCTOSITEIbHYIO cpeacTBa KOMIIeTeHIIUH (B
padoTy 00y4arImuxcs, (MHAUKATOPBI) yacax)
NPaKTHYEeCKYI0 MOATOTOBKY (NpH
HAJIMYMHU) U TPYA0EMKOCTh (B
yacax)
IIpakr.| Jla0.
.iIIeKun 3ansaTtu | 3auatu | CPC
| |
1. Brenenne B kypc 4 - - 6 Cemunap ITK-1. 10
NIK-1.1.
2. MarepuajabHble OCHOBBI 2 2 - 6 Odopmrnenue ITK-1. 10
HACJIeACTBEHHOCTH NPaKTUYECKUX paboT NAK-1.1.
(MMCBMEHHO). NJK-1.2.
TectupoBanue. NAK-1.3
CemuHap
3. IIpuponaa rena 2 2 - 4 CemuHap ITK-1. 8
NIK-1.1.
NJIK-1.2.
NJIK-1.3.
4 3aK0HOMEPHOCTH HACJIETOBAHUS 10 16 20 | Pemenwne renernueckux | [1K-1. 46
NPHU3HAKOB U NPUHIUIBI 3a1a4 NIK-1.1.
HACJIeICTBEHHOCTH Cemunap NK-1.2.
Otuer no rpynmnoBoi NAK-1.3.
paboTe :cocTaBlICHHE
POIOCIOBHOM
(CocraButh
POJOCIOBHYIO C
MTOMOIIIBIO
JPEBOBUIHOMN




JUuarpaMmbI
(https://datavizcatalogu
e.com/RU/metody/drev
ovidnaja_diagramma.ht
ml)

N3meH4YHBOCTb, €€ TNPUHUIMIBI 14 Pemenue regernuecknx | [1K-1. 24
MeTOoAbl H3YUYeHH S 3a;ad MNJK-1.1.

Cemunap NAK-1.2.

Otuer 1o rpynnoBoi NJK-1.3.

paborte (onepexarorniee

3a/1aHue) ¢ 6a3oi

JIaHHBIX caiiTa

https://www.worldomet

ers/info/ru/

(BcemupHasi CTaTHCTHUKA

B PEaJIbHOM BPEMEHH)
I'eneruka monyJasiuMi u 8 Pemenwne renernueckux | [TK-1. 14
reHeTHYeCKHe OCHOBBI IBOJIIOLUM 3aja4 NIK-1.1.

CemuHap NJK-1.2.

NJK-1.3.

I'eneruka yesnoBeka 8 Pemenwne renernueckux | [TK-1. 16

3aja4 NIK-1.1.

CemuHap NJK-1.2.

[IpencraBienue NAK-1.3

IpyIIOBOM paboOTHI MO
aHaIN3y
noauMopdusma B
TOTTYJISIITH YeJTOBEeKa
(Ha ocHOBe aHaNM3a
nmanHabix 0a3el «1000
T€HOMOB)
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https://datavizcatalogue.com/RU/metody/drevovidnaja_diagramma.html
https://datavizcatalogue.com/RU/metody/drevovidnaja_diagramma.html
https://datavizcatalogue.com/RU/metody/drevovidnaja_diagramma.html
https://datavizcatalogue.com/RU/metody/drevovidnaja_diagramma.html

(https://www.internatio
nalgenome.org)

I'eneTHYeckHne OCHOBBI CeJIeKIIUN

CemuHap

ITK-1.

WJIK-1.1.
WJIK-1.2.
WJIK-1.3.

Koncynbpranuu

[TK-1.

WJIK-1.1.
WJIK-1.2.
WJIK-1.3.

3aueT (KOHTpPOJIb)

Bormpocs! k 3auery

[TK-1.

WJIK-1.1.
WJIK-1.2.
WJIK-1.3.

HUTOT'O (B yacax)

32

32

70

ITK-1.

WJIK-1.1.
WJIK-1.2.
WJIK-1.3.

144

11



4.4. MeToan4yecKne yKa3aHHUsl 10 OPraHU3AIUH CAMOCTOSATEJIbHOM padoThI CTYACHTOB

CamocrodTenbHas padoTa 3aKII0YaeTCs B TOM, YTO B X0/1€ TAKOTO 00yYSHUS CTYACHTHI
MIPEK/IE BCETO ydarcs MprUoOpeTaTh U MPUMEHSITh 3HAHUSI, UCKATh U HAXOJIUTh HYKHbIE JIJIST HUX
cpezacTBa 00y4eHHUs: 1 UICTOYHUKH WH(POpMAIMY, YMETh paboTaTh ¢ 3TOH HH(pOpMAIHEH.

CamocrosTenbHast paboTa CTyJeHTa HallpaBlieHa Ha yriyOJaeHue 3HaHUM 110 H3y4aeMOMY
MpeaMeTy, a Takke Ha (POpMUPOBAaHHE YMEHUI CAaMOCTOSITEIHLHO MPOBOAUTH aHATIN3 M CUHTE3 Ha
OCHOBAaHMH MMEIOLLEr0cs Marepuaa.

JIJist yCTIenTHOTO BBITIOTHEHUS! CAMOCTOSTEIFHOU Pab0Thl HEOOXOAUMO:

BnymunBo npounTaTh 3aJaHUE WM BOIPOC/3aaHHeE.

Ecnun 4t0-1ub0 HEMOHATHO, 3a/1aTh BOIIPOC IIPETIOAABATEIIO.

O3HaKOMUTBHCSA C OCHOBHOU U JIOTIOJTHUTEIILHON JTUTEPATYPOH K KYpCy.

3anuchIBaTh TE3UCHI U3 MCIIONIB3YEMOH JIUTEpaTyphl U CBOU MBICIIM Ha Oymare.

[TpoBecTu aHanu3 U COCTaBUTh OTBET WJIM IOJATOTOBUTH 3a/laHUE K ClIaye.

B pamkax uzyuaemoii oucuyuniunvl npeonazaromca cieoyouiue opmvl camocmoameibHou
pabomui:

Y4eOHoe 3aqaHue - BUJ IOPYUYCHHS IPETIOJABATENS CTYICHTY, B KOTOPOM COJIEPAKUTCS
TpeOOBaHUE BBHITIOJTHUTD KaKHe-TH00 yueOHbIE (TEOPETUIECKHE U TPAKTHYECKIE) ICHCTBHSL.
Kpurepuu onieHkr 1o Kaxa0oMy 3a1aHUIO MTPENOIaBATENb BHICTABISAET AOMOIHUTENBHO.

YcTHBIN 0KIa] - KPaTKOE U3JI0KEHUE B YCTHOM BUJE COAEP KAHUS BHIIIOJHEHHOTO
3a/1aHUS.

[Ipu 3amure nOKIaAa HEOOXOIMMO M10Ka3aTh 3HAHUE JIUTEPATYPHI 10 U3y4aeMOi
npo0yeMe, aKTyalabHOCTb, yKa3aTh CYLTHOCTh U3JIaraéMbIX MOJIOKEHUHN, C/IeNaTh BBIBOJ, C
0003HaYCHHEM TMPAKTUIECKON W HAYYHOW 3HAYMMOCTH TEMBI HCCIIEJOBAHUSI.

Honck maTepuasios B cetn UHTepHer — no npeayaraemoil st CPC teme cryaeHT
OCYULIECTBIISET IOUCK COBPEMEHHBIX BO33PEHUM, OITMCAaHUI TOYEK 3PEHUM Pa3IMYHbIX aBTOPOB.
Htorom paboTsl sBnsieTcs: bubanorpadguueckuii COUCOK MO BCEil TeMe, a TaKKe CITUCOK
JUTEPaTyphl K YCTHOMY JIOKJIaay.

Pa3pa0oTka npoeKkTOB B MUHH-TPYNIax

CocTaBJieHue npe3eHTaIMii — MOAroTOBKA (aiina npe3eHTanuu He MmeHee 10 ciaiiioB ¢
WTIOCTPALMSIMU, CCBUIKAMU Ha UCIOJIb3yeMble HICTOUHUKH (He MeHee 3-X). [Ipe3enTanus
COIIPOBOXKAAETCS YCTHBIM COOOILIEHUEM.

Opranusanus caMocTOATeIbHOI padoThl CTYAEHTOB 6a3upyeTcs HA Y4eOHbIX OCOOUsX:

1. lenucoBa T.II. Jleknuu 1O UMUTONOTHHU: ydyeOHOE IMOCOOME Il C aMOCTOSITEIbHOU
paboThIcTyIeHTOB: yueOHoe mocooue. - Mpkyrck: MHUXT, 2016. — 228 c.

2. JleancoBa T.II., CumonoBa E.B. Jlekumm mno wmonexymnspHoir Owmmorumu. Yacte 1.
HyknenHoBble KUCHOTHL. ['eHbl: yueOHO-MeToanueckoe mocooue. - Upkyrck: Acnpunt, 2019. — 72 c.

3. Huronorus. Koucnektsl nekuuid. Y. 1. [DnekTpoHHblid pecypc] : y4eld. mocobue Juisi camocT.
pabotsl ctya. / coct.: T. I1. denucosa, E. H. MakcumoBa. - 3BK. - Upkyrck : Acnpunt, 2021. - Pexum
noctyna: 943 "bubnmnorex". - Heorpanny. gocrym.

4.5. IlpumepHas TeMaTHKa KypcoBbIX pador: KypcoBbie paboThl (IPOEKTHI) y4eOHBIM
TUTAHOM HE TIPETyCMOTPEHBI.

V. VYAEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCUMILIAHBI (MOIY.JIS):

Ilepeyennb muTepaTypbl:

a) OCHOBHAsI JIMTEepaTypa:

1. Nure-BeutomoB C.I'. 'eneTrnka ¢ ocHOBaMu cenekiuu : yued. nis cryad. By3oB / C. I
HHure-Beutomos. - 2-¢ u3a. - CII6. : U3n-Bo H-JI, 2010. - 718 c. (45 5k3)

2. Ilpumpoys Canmu b. I'enomuka. Pons B memuimae [Daexktponnsiii pecype] / C.
[Tpumpoys, P. Traiimen. - Mocksa : bunom. JlaGoparopus 3nanmii, 2014. - 277 c. - Pexxum
nocryna: ObC "UsgarensctBo "Jlans". - Heorpanuy. nocrym.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG&Z21ID&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%98%D0%BD%D0%B3%D0%B5%2D%D0%92%D0%B5%D1%87%D1%82%D0%BE%D0%BC%D0%BE%D0%B2%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG&Z21ID&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%9F%D1%80%D0%B8%D0%BC%D1%80%D0%BE%D1%83%D0%B7%2C%20%D0%A1%D0%B0%D0%BD%D0%B4%D0%B8%20%D0%91

3. Hukonwckuit B.W. I'eneruka : yue6. mocobue / B. . Hukonbckuii. - M. : Akanemus,
2010. - 256 c. (25 3x3)

0) 10MOJIHUTEILHAS JJUTeparypa:

1. Jlenucosa T.II. Jlekuuu Mo HUTONOTHHU: ydeOHOE TMOCOOME JUIsi CaMOCTOSATEIbHOMN
paboThI CTyIeHTOB: yueOHOe mocooue. - Upkyrck: MHIXT, 2016. — 228 c. (5 3k3)

2. Jlemucoa T.II., CumonoBa E.B. Jleknun 1o MOJIEKYJApHOH OHOJOTHH.
Yacte 1. HyxienHoBwsie KuCIOTHL. [eHbl (y4eOHO-MeTomuyeckoe mocodue). - Hpkyrck:
N3narenbctBO «Actpunty, 2019. — 72 c.

3. XKumynes U.®. Obmas u monekynsipHas reaeruka. — HoBocubupck: Cub. yHUB. U31-
B0, 2003. - 497 c. (11 3x3).

4. MamonrtoB C.I'.buonorus : yue6nuk / C. I. MamonToB. - 3-¢ u3m., crep. - M. :
Axkanemusi, 2008. — 576 c. (19 3x3).

5. MapkoB A. PoxaeHWe CIOXHOCTH: O3BOJIOIMOHHAS OWOJIOTHS  CETOIHS:
HEOKHJaHHbIE OTKPBITHUS U HOBBIE BOIIPOCHI : HayyHOe u3naHue / A. Mapkos. - M. : AcTpens :
Corpus, 2011. -527 c. (2 3k3).

6. CrapumnaoBa E.O. OcHoBbl reretuku : yue6. mocodbue / E. O. Crapmunosa; Bocr.-
Cub. roc. akaj. oopasosanus. - Upkyrck : M3n-so BCTAO, 2010. - 116 c. (4 3k3).

7. 3agauu MO COBPEMEHHOW TeHeTHKe [DIeKTPOHHBIA pecypc| : yued. mocobue s
cTya., o0y4. o Hanp. 020200 - "buonorus" u 6uos. cren. / B. M. I'mazep u ap. - 2-¢ usn., J01.
- OBK. - M. : YVuusepcurer, 2008. - 225 c. - Pexxum goctyna: Y3 "bubnuorex". - Heorpanuy.
noctytt. (1 3k3).

8. Hutonorus. Koncnextsl nekiuit. Y. 1. [Dnexkrponnsiit pecypc] : y4ebd. mocodbue s
camocT. pabotsl cryn. / coct.: T. I1. Jlenucosa, E. H. Makcumona. - 9BK. - UpkyTck : AcnpuHr,
2021. - Pexum noctryna: Y3 "bubaunorex". - Heorpanud. goctyi.

B) EPHOAMYECKHNE U3TAHMS:

- Xypnan «buonorus B mkone» (Iledarnoe nepuonudeckoe nznanue B Hb);

- Uszsectus PAH. Cepus Ouonorunueckas (JlocTynm K NOJHBIM TEeKCTaM H3JaHUM
ocyImiecTBisieTcs ¢ kKomnbioTepo cetd UI'Y Ha caiite HOB eLIBRARY.RU http://elibrary.ru/ )

- XKypnan «l'eneruka» (JlocTynm K NOJHBIM TEKCTaM W3JaHUM OCYIIECTBISETCS C
kommbioTepoB cetd UI'Y wa caiite HOb eLIBRARY.RU http://elibrary.ru/)

) CHUCOK AaBTOPCKUX MEeTOANYECKUX Pa3padoToK:

1. Jenucosa T.II. Jlekuuu 1Mo UMTOJOTHHU: ydeOHOE TOCOOME JUIsi CaMOCTOATEIbHOMN
paloThI cTyIeHTOB: yuebHoe nocooue. - Upkyrck: MTHIIXT, 2016. — 228 c.

2. Jlenucosa T.II., Cumonoa E.B. Jlekuun mo monexynsipHoit Owmnornu. Yacte 1.
HyknenHoBble kuca0Thl. ['eHbl: yueOHO-MeToqrueckoe nocooue. - Upkyrck: Acnpunt, 2019. — 72
C.

3. Huronorusa. Koncnekts! nekuuit. Y. 1. [DnekTpoHHBId pecypc] : yued. mocolue Juis

camoct. padotsl ctya. / coct.: T. I1. [lenucona, E. H. Makcumosa. - 9BK. - pkyrck : AcnipuHT,
2021. - Pexum noctryna: Y3 "bubmmorex". - Heorpanud. goctyi.

1) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI:

Cepsep BUHUTU, Mockaa http://www.viniti.msk.su/

Cepsep MexnynaponHoro Haygnoro ¢onna, Mocksa http://www.isf.ru/ Cepsep HayuHo#
oubmmorekn MI'Y, Mocksa http://www.lib.msu.su/ Cepsep "Axamemropomaok", HoBocubupck
http://www.nsc.ru/

CepBepsr PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

Cepsep Uuctutyra Monekynsproi ouonoruu http://www.eimb.rssi.ru/ Cepsep
WucTuTyTa  OUTOJOTHH u TeHETHKH, HoBocubupck http://www.bionet.nsk.su/
http://www.nsu.ru/biology/courses/genetics/index.html
http://biochemistry.ru/biohimija_severina/B5873Content.html
http://biology.bsmu.by/student/umk/


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG&Z21ID&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG&Z21ID&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG&Z21ID&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%A1%D1%82%D0%B0%D1%80%D1%88%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%BD%D0%B0
http://elibrary.ru/
http://elibrary.ru/
http://www.viniti.msk.su/
http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
ftp://ftp.ras.ru/
http://www.eimb.rssi.ru/
http://www.bionet.nsk.su/
http://www.nsu.ru/biology/courses/genetics/index.html
http://biochemistry.ru/biohimija_severina/B5873Content.html
http://biology.bsmu.by/student/umk/

http://www.gens.by/glossary/%D0%90

http://www.glossary.ru/cgi-binhttp://www.nanonewsnet.ru/articles/2009/yadernye-pory-rak
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/NUKLEINOVIE_KISLOTI.html
http://www.kniga.com/books/preview_txt.asp?sku=ebooks310193

http://www.ebio.ru/kle07.html

http://www.cnshb.ru/AKDiL/0039/default.shtm
http://www.cnshb.ru/AKDiL/0039/default.shtm

http://www.chemistry.ssu.samara.ru/chem6/hm642.htm
http://www.cellbiol.ru/book/kletka/kletochnye kontakty#plasmhttp://www.botanik-

learn.ru/serebryakov-stranitsa-90

http://wsyachina.narod.ru/biology/life_evolution_3.html
http://medbiol.ru/medbiol/microbiol/000b90db.htm#000dab48.htm
http://igc.bas-net.by/sites/default/files/old/Gendic/encyclopaedia.htmi

http://igc.bas-net.by/gen-dic

http://him.1september.ru/articlef.php?1D=200204402 http://fizrast.ru/fotosintez.html
http://fictionbook.ru/author/evgeniyi_krasnodembskiyi/obshaya_biologiya_posobie_dlya

_starshekl/read_online.html?page=2

http://fictionbook.ru/author/evgeniyi_krasnodembskiyi/obshaya_biologiya posobie_dlya_starshe

kl/read_online.html?page=4

http://fictionbook.ru/author/evgeniyi_krasnodembskiyi/obshaya_biologiya posobie_dlya_starshe

kl/read_online.html?page=3

http://bioword.narod.ru/ http://bio-slovar.ru/ https://www.worldometers/info/ru/
https://datavizcatalogue.com/RU/metody/drevovidnaja_diagramma.html JIuarpamma
ranTa (datavizcatalogue.com) https://www.internationalgenome.org

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIVIMHBI

6.1. [lomemenus u odopyaoBaHue

CrienirabHBIC TIOMEIICHHS:

-yuebHble ayoumopuu 0 NPoeodeHUs
3aHAMULL TIEKYUOHHO20 U CEMUHAPCKO20
Muna, 2pynnoeuix U UHOUBUOYATbHBIX
KOHCYIbmayuil, mexkyuje2o KOHmpoJis u
NPOMENCYMOYHOU ammecmayuu

- yuebHbvle ayoumopuu 0 NPoeodeHUs.

3aHAMUL CEMUHAPCKO20 MUNA, 2PYNNOBbIXU

UHOUBUOYATILHBIX KOHCYIbMAY UL,
meKywe2o0 KOHMpOJisl U RPOMENCYMOYHOU
ammecmayuu,

Aymutopus Ha 70 pabouux MecT,
YKOMIUIEKTOBAaHHAS CHICIIHATH3NPOBAHHOM
MeOeNbl0 U TEXHUYECKUMH CPeJICTBAMU
oOyueHus, CIyKalluMH s

npeacTaBiIeHnss HHPOpMaLUU 00O
ayJIUTOPHUU:

myibTUMeana npoektop EPSON EB- X14G;
xommnbrotep Celeron J352; koMnbrOTEpHBIi
ctoi (1400*700*800) onbxa; KOJIOHKH
axtuBHbIe Microlab PRO3 nepeBo ¢ BHEITHUM
ycuimTeneM; skpanHactennsiid Da-LiteModel
B 213X213.

HabGops! 1eMOHCTpallMOHHOTO
obopynoBaHus U
y4eOHO-HATIISTHBIX TOCOOUH,
00ecIIeunBaroIINe TEMAaTHIECKHUE
WJUTIOCTPAINH, COOTBETCTBYIOIINE
paboueii mporpaMme TUCIUTUTHHBI
«MUKpOOHUOIOTHSI.



http://www.gens.by/glossary/%D0%90
http://www.glossary.ru/cgi-bin
http://www.nanonewsnet.ru/articles/2009/yadernye-pory-rak
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/NUKLEINOVIE_KISLOTI.html
http://www.kniga.com/books/preview_txt.asp?sku=ebooks310193
http://www.ebio.ru/kle07.html
http://www.cnshb.ru/AKDiL/0039/default.shtm
http://www.cnshb.ru/AKDiL/0039/default.shtm
http://www.chemistry.ssu.samara.ru/chem6/hm642.htm
http://www.cellbiol.ru/book/kletka/kletochnye_kontakty#plasm
http://www.cellbiol.ru/book/kletka/kletochnye_kontakty#plasm
http://wsyachina.narod.ru/biology/life_evolution_3.html
http://medbiol.ru/medbiol/microbiol/000b90db.htm#000dab48.htm
http://igc.bas-net.by/sites/default/files/old/Gendic/encyclopaedia.html
http://igc.bas-net.by/gen-dic
http://igc.bas-net.by/gen-dic
http://him.1september.ru/articlef.php?ID=200204402
http://fizrast.ru/fotosintez.html
http://fictionbook.ru/author/evgeniyi_krasnodembskiyi/obshaya_biologiya_posobie_dlya_starshekl/read_online.html?page=2
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Aynutopus Ha 15 pabounx mecT,
YKOMILUIEKTOBAaHHAS CTICIIMATU3UPOBAHHOMN
MeOeNbIo U 000pyI0OBaHUEM U YIeOHO-
HATJISITHBIMHA TTOCOOUSIMU: BECHI
nabopatopusie OHAUS SC-6010;
xonoamibHUK "Okean"; repmocrar TC-
1/20CIIY co crekmonakeToM; mkad
cymmnbHbii [1IC-80-01; aBTOKIAB
napoBoii Tuttnauer mogemu 2540 MK.

- 0151 CAMOCMOAMENbHOU pabomul AymuTopus Ha 30 paGounX MeCT:
kommbioTep Celeron Intel 775S - 30wr;
kommyTtatop 8 port MINI SWITCH,
KOMITBIOTEpPHAS TEXHUKA,
noJikitoueHHas kcetu «MuTepHe ¢
OOLIMM JIOCTYIIOM B 3JIEKTPOHHYIO
UH(GOPMaIMOHHO- 00pa30BaTEIbHYIO
cpeny UT'Y.

6.2. JIuleH3MOHHOE M MIPOTrPaMMHOe ofecrevyeHne

Microsoft Office Profissional PLUS 2007 (Homep Jlumensuu Microsoft 43037074,
0eccpouHo).

Antusupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe(04-114-16 ot 14
Hosiopss 2016 r. KES Cuer Ne PCI[3-000147 u AKT or 23 nos6ps 2016 r. Jlum. Ne
1B08161103014721370444).

VILI. OBPA3OBATEJIBHBIE TEXHOJIOT MU

B oOpa3oBarenbHOM Mpoliecce HCMOJIBb3YIOTCS aKTHBHbIE W HHTEPAKTHBHBIE (DOPMBI
MIPOBEJICHUS 3aHATUH (TE€XHOJOrHs MpoOJIeMHOro oOyudeHHus, Hay4dHbI CEeMHHap, Hay4dHas
KOH(epeHIMsl, TPYIIOBbIE JUCKYCCUHU, TPYMIOBBIE 3aJaHUs, UCIIOJIb30BaHHE LU(POBBIX 0a3
JaHHBIX), pa3BUBAIOIIME y OOYYaIOIIMXCS HABBIKOB KOMaHJHOW pPalOOThI, MEXINYHOCTHOM
KOMMYHUKAIUH, TPUHATHS PELICHUH, TUAEPCKUX KaueCTB U (POPMUPYIOIINE KOMITETEHIINH.

VIII.OONEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH U ITIPOMEXXYTOUYHOMN ATTECTAIIUA
8.1. OueHo4YHbIE CPeACTBA /I BXOJAHOI0 KOHTPOJIS
1. UnTepdasza - 3T0 nepuo )KU3HU KIETKU:
a) OT ee pOXKIEHUS JI0 CMEPTH; 0) KJIETOUHBIH LUKI MOJHOCTBIO;
B) OT OKOHYAHWSI ISJICHUSI JI0 Havasa CIeIYIOIET0; T) BO BPEMs JICIICHUSI.
2. Meiio3- 310!
a) croco0 JIeJIeHUs KIETOK, MPH KOTOPOM TMPOUCXOAUT yMEHbIIIEHUE (PEIYKIIHS) YnCIia
XPOMOCOM BJIBOE U NIEPeX0/1 KJIETOK U3 TUIUIOUTHOT'O COCTOSHUS (211) B rarioniHoe (11)
0) criocob JeneHus KJIETOK, MPU KOTOPOM COXpaHsieTcs JUILUIOUAHBIN Ha0op XpOMOCOM B)
CrOCco0 JIeNIeHUs KJIETOK, IPUBOISIINI K 00pa30BaHUIO0 MHOTOSIZIEPHBIX KIIETOK
3. MuT03- 3TO OCHOBHOM CITOCO0 JICIICHHUS: ) MOJIOBBIX KIIETOK
0) coMaTHYeCKUX KJIETOK B) a + 0
4. bromornveckoe 3HaYeHHE MeH03a COCTOUT B: a) YBEIMYCHUH YUCIIA KIIETOK
0) yMEHBIIIEHUH BJIBOE YKCIIa XPOMOCOM B MOJIOBBIX KJIETKaX



B) 00€CTIeYeHNH HOBBIX KOMOMHAIIMN T€HETHYECKOTO MaTepuaia raMeT r) 0 + B

5. 'OMOIOTMYHBIMH HA3bIBAIOTCS MAPHBIE XPOMOCOMBI, HMEIOLIHE: a) OAUHAKOBYIO (hopMYy,
pa3Mep U KOHBIOTUPYIOIIKE B Mei03e 0) UCXOAHbBII HA0Op T€HOB M KOHBIOTHPYIOIINE B MUTO3€
B) CXOJJHOE CTPOEHHE, HO Pa3HOE YMCIIO TCHOB

6. Y nBoenue xonuuectBa JIHK B kieTke mpouCcXoIuT B:

a) anadaze 0) mHTEepdase B) metadasze r) npodase a) tenodasze

7. OCHOBHBIE OTJIMYUS DYKaPUOTUYECKOM KIIETKU OT MPOKAPUOTHUECKOH 3aKII0YAIOTCS B
HAJINYHH:

a) siipa, MUTOXOHJIPUI WITK XJIOPOILIACTOB, KOMIUIEKCa ['ONbIKH M JPYrHMX OPraHOUOB;
0)xpoMocoM, PEepMEHTOB, MJIa3MaTHIECKON MEMOPAHHI;

B) opopmiieHHoro sjapa, monekyn JIHK, opranowmos; T) sapa, sSApHIIEK H pUOOCOM.

8. CymHOCTh MATPUYHOTO CHHTE3a 3aKIIFOYAETCS B: a) CHHTE3€ BEIIECTB OAMHAKOBOTO CTPOCHUS,;
0) HAIMYMH OJHUX U TEX K€ XUMUYECKUX PEaKIuii;

B) CO3/IaHUU HAa OCHOBE OIPE/CICHHONW MOJIEKYJIbl MOJOOHBIX €l CTPYKTYp; I') CO31aHUU
crenu(puIecKX BELIECTB.

9. 'eHeTHYeCKHii KOJ - 3TO MOCIEI0BATEINBHOCTD: a)HyKiI1eoTu10B B pPHK;

6)uykineotunoB B uPHK; B)amunokucnot B 6enke; r)uykiaeoruaos B JJTHK.

10. ®ynxmmst TPHK 3akmtovaercs B:

a) XpaHEHWH TeHETUIECKOM nH(popMaIuu; 0) mepeHoce aMUHHOKUCIIOT K pubocomMam; B)
YCKOPEHHUU peakiuii OnocruHTe3a 0eJKa; ) IepeHoce reHeTHYeCKor nH(popmaiuu.

11. B cunTe3e 6enka mpuHUMAET y4acTue:

a) SIIPO KIIETKU;

0) nuTOIUIa3Ma KJIETKH; B) pUOOCOMBI;

I') MUTOXOH/PUT.

12. XpaneHue reHeTHUECKOM HACIEACTBEHHON HH(POPMAILINH B KIIETKE OCYIIECTBIISIETCS C
MTOMOIIIBIO MOJIEKYJT:

a) 6enxos; 0) IHK; B) TPHK; r) uPHK.

13. K mpokaproTam OTHOCSITCSI OpTaHH3MBI, KOTOPBIE: &) OCYIIECTBISIOT (JOTOCHHTES;

0) COCTOAT U3 OJJMHAKOBBIX KJIETOK; B) UMEIOT KJIETKH 6€3 0(OpMIIEHHOTO A/pa; I') CO/iepiKaT B
KJIETKax s7po U opraHouisl. 14. Tpanckpunuus - 3710:

a)cuHTe3 Oenka; 0)cunTte3 PHK;

B)cuHTe3 nouyepHux /JHK.

15. MoHoMepamu O€JIKOB SBJISIOTCS: a)yTroJIbHas KUCJIOTa; 0)aMUHOKHUCIIOTA;

B)IJIFOKO03a; T)HYKJICOTH/T;

16. Pemnmukanus J{HK ocymecTtBisiercs criocobom:

d. KOHCCPBAaTHBHBEIM

b. momykoHcepBaTUBHBIM

C. JHCIEPCHBIM

17. Monexyna PHK nmeer ctpykTypy: a) olMHapHON HUTH;

0) oIMHAPHOI CIIMpaK; B) HUKINYECKYIO;

T) IBOMHOM CITpAIIH.

18. Monexyna IHK mmMeeT cTpyKTypy: a)IBOWHOI criupam;

0)oMHApHON CIIUPAJIH; B)IIUKINYECKYIO; T')OIMHAPHON HUTH.

19.Monexyna JIHK B kieTke HaxoauTCs B: a)sJipe, MUTOXOHJIPUH, XJIOpoIiacTe; 0)sape,
pubocome, XJIOPOIUTACTE; B)IIUTOILUIA3ME, MUTOXOHIPUH, XJIOPOIUIACTE; T)Ipe, MUTOXOHAPHUH,
LUTOILIAa3Me.

8.2. OneHoO4YHbBIE CPeACTBA /ISl IPOBEJAEHUS TeKYIIero KOHTPOJIsl yCIeBaeMOCTH

Ha 3ansiTHSAX ocylecTB/IsIeTCS pelieHne 32124 Mo u3yyaeMbIM pasjaenam. [lpumepHbie
BAPHAHTHI 32124 JIJIsl TEKYLIEro KOHTPOJIS:

3agaun 1. Nel.

CKOJIBKO THUIIOB raMeT 00pa3yloT ocobu ¢ reHotunioM BB; ¢ renotunom BB; ¢ renotunom BB?
Ne2



CKOJIBKO THITOB raMeT 00pa3yeT 0co0b: a) TOMO3UTOTHAS TI0 PEIECCHBHOMY TeHY? 0)
TOMO3UIOTHAs IO JOMUHAHTHOMY I'eHy? B) F€T€pO3UTrOTHas?

Ne3

I'magkas okpacka apOy30B HaclieyeTcsl Kak pelecCUBHBIN Mmpu3Hak. Kakoe moToMcTBO
IIOJIYYUTCS OT CKPELIUBAHUS IBYX F€TEPO3UTOTHBIX PACTEHUH € II0JI0CATHIMHU IIJI0JaMU?

Neq

Haiinure BO3MOXKHBIE BApUAHTHI TAMET ISl OPraHU3MOB CO CIIEAYIOIIMMU reHoTunamu: AA, BB,
Ce, I1.

Ne§

Omnpenenure reHOTUITHI U (PEHOTHUITBI TIOTOMCTBA OT OpaKa Kaperyia3blX reTepo3UroTHBIX
pOIUTENEN, €CIIU U3BECTHO, YTO KapEraa3oCcTh — JOMUHAHTHBIN MPU3HAK.

Ne6

YMeHue yenoBeka BiaIeTh IPaBoOi PyKoil JOMUHUPYET HaJ BiIaJeHUEM JieBoi. MyKunHa-
IIpaBIlia , MaTh KOTOPOTro ObLIa JIEBLIOW , )KEHUJICS HA )KEHILMHE-TIPABLIE , UMEBILIEH TPEX
OpaThbeB U cecTep , IBOE€ U3 KOTOPbIX JieBIIH. Onpenenure BO3MOKHbIE TeHOTHUIIbI dKEHIIUHBI U
BEPOATHOCTb TOTO , YTO JETH , POAMUBILKECS OT ITOro Opaka , OyAyT JIeBLLIAMHU.

Ne7

[Ipu ckpemmBaHuM reTepO3UTOTHBIX KPACHOIIOAHBIX TOMATOB C YKEITOMJIOHBIMU OJY4YEHO
352 pacteHus, UMEIONNX KpacHbIe ToAbl. OcTaabHble PACTEHUS UMEIHU KENThIC TUIOIbI.
Ormpenenure, CKOJIBKO PACTEHUN UMEJIO KEJITYIO OKPacKy?

3anauu 2 Teopusi.

B3aumopeiicTBUS HeaJllIeJIbHBIX FeHOB. SIBJIeHHE, KOT'/1a 32 OJIMH NIPU3HAK OTBEYACTHECKOJIBKO
reHOB (aJiyesieit), Ha3bIBaeTCsl B3aUMOJelcTBHEM reHoB. Eciii 3To anjienu 0HOro U TOro ke
reHa, TO TaKUe B3aUMOJICHCTBUS Ha3bIBAIOTCS AJNIeJIbHBIMM, B CIIy4ae pPa3HbIX T€HOB -
HeaJlJIeJbHBIMHU.

Beiensior cnenyromiye TUIbl aJIeIbHbIX B3aUMOJICHCTBUA: JOMMHHPOBaHHe, HEIO0JIHOe
AOMHHHUPOBaHue (00a B3aUMOAEUCTBUS PACCMOTPEHBI BBILIE ), KOAOMUHAHTHOCTD U JIp.
HeannenbHble B3aMMOACHCTBUS T€HOB: KOMILJIEMEHTAPHOCTD, INHUCTa3, NOJTUMepHs,
IJICHOTPOIHA.

Bagaun:

1. I'myxota y 4enoBeka MOXET ObITh 00YCIIOBJICHA PEIIECCUBHBIMU reHaMu O U €,JIeKaIuMH B
pa3HbIX Mapax XpoMocoM. [[i1s1 HopMabHOTO Cilyxa He0OXOMMO HaTUYle 000OUX TOMHUHAHTHBIX
reHoB. [yxast xenmumna (DDee) Bctynaer B Opak ¢ riyxuMm myxunnoii (ddEE). Byayt nmu
IIYXUMH UX JAeTH?

2. Y OOJIBITMHCTBA MOPOJ] Kyp OKpAIICHHOE OllepeHue aerepMuHupyet red C, 6eroe orepeHwue
— €ro aJijiens c. Y Mopo/ibl JETTOPH UMEETCs SMUCTAaTUYECKUi TeH |, monaBisonuii pa3BuThe
nurMenTa gaxe npu Hamuuuu resa C. Ero amens | Takoro addexra He oka3bIBacT U ICHCTBHE
re"a C NposiBIsIeTCA.

CkpenieHsl ABe Oenble TUreTepo3uroTHble 0coou. OnpeaenuTs pacuienyieHue no GeHOoTUIly y
MIOTOMKOB.

3. [Ipu cxkpenmBaHUN KypPHIIBI C TOPOXOBHUIHBIM H TIETYXa C PO3OBUIHBIM I'peOHEM

BCE THOPHIBI IEPBOTO MOKOJICHHSI UMEIOT OPEXOBU/IHBIN I'pebeHb, KOTOPHIH MoTyyaeTcs
Oyraromapsi B3auMOICHCTBHUIO IBYX IJOMUHAHTHBIX ayuieneil A u B.

Kakoe nmotomctBo Oynet npu ckpemuBanuu ocoodeit F1 mexay co6oii? Kakoe moromctBo Oynet
IpH cKpenuBaHuy rudpuaa F1 ¢ roMo3uroTHoi 0codbto0, UMEIOIEN pO30BUAHBIN TpeOEeHb?

4. ITpu cKpeuMBaHUU ABYX PACTEHHUM THIKBBI C JUCKOBUIHBIMH U Y/UIMHEHHBIMH TI0JJaMH
MOJIy4€Hbl PACTEHUSI, UMEIOLIUE TUCKOBUHbIC, KPYTJIbIE U YIATUHEHHBIE TUIOIbI.

KakoBbI TeHOTHIIBI POANTENBCKUX pacTeHnit? Kakas yacTh HOTOMCTBA JOJKHA UMETh KPYTITYIO
dhopmy TI010B?

5. HacnenoBanue MacTH y jiomiajiei 00yciaoBIMBaeTCsl B3aUMOICHCTBUEM JIBYX HEaIEIbHBIX
TEHOB I10 TUIY 31KcTa3a. [Ipu ckpemmBaHum cepoi 1 BOPOHOH JIONIAIeH MOTyY€eH PbIKUI
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xepedbeHok. KakoBbl reHOTUTIBI pouTeneii? Vcnonb3yst TaHHbIE TaOIUIIbI

YKQXHTE, K JOMUHAHTHOMY WJIH PEIIECCUBHOMY DTIIUCTAa3y OTHOCUTCS JAHHOE B3aUMOJICHCTBUE
T'eHOB.

6. ¥V kyp — O6embIX JIETTOPHOB — OKpacKa ONEpeHus: KOHTPOIUPYETCS ABYMS FPyIIaMHi I€HOB:
W (Gemast okpacka) ToMUHUpPYeT Haa W (I[BETHAs ),

B (4epHas okpacka) JOMHUHUPYET Haj b (KopuuHEBas).

I'eteposurorHoe moromMctBo F; umeer renotun WwWBbD u 6emyro okpacky.

OOBsICHUTE IPOUCXO/SIIEE B STOM CITydae B3aUMOJICHCTBUE MEKIY T€HAMH M YKKUTE
YHCIIEHHBIE OTHOIICHUS (DEHOTHUIIOB B MOKOJIeHUH F3.

3agayu 3
Pemutek 3a1aum. lIpapuibno ohopMuthk pemenue. QnpeneJuTh THIL HACTEI0BAHMS.

1. V yenoBeka reH BbI3bIBAIOIIUI OAHY U3 (POPM HACIIEACTBEHHON IITyXOHEMOTBI, PELIECCUBEH 110
OTHOIICHHIO K TeHY HOPMAJIBHOTO ciyXa. a) Kakoe moToMCTBO MOXHO 0XHJIaTh OT Opaka
reTEPO3UTOTHBIX POJIUTEIICH?

2. JIBe uepHble CAaMKH MBIIIN CKPELICHbI ¢ KOPHYHEBBIM caMIIOM. B moToMcTBe nepBoii camku 9
YepHBIX U 7 KOPUYHEBBIX MbIIIEH; y BTopoi — 17 uepHbIx ocobeil. Kak Haciemyercs okpacka
LIEPCTU U KAaKOBbI FT€HOTUIIBI POJUTENIEH?

3. Y JIbBHHOTO 3€Ba PACTEHMs C IUPOKUMHU JIMCThIMH IIPH CKPEILMBAaHUM MEXTy co000ii Beerna
JIAl0T IOTOMCTBO TOKE C IUUPOKUMHU JTUCTHSIMH, & PACTEHUS C Y3KUMH JIUCTHSIMU — TOJIBKO
IIOTOMCTBO C Y3KUMHU JIUCThIMU. B pe3ynbTare ckperuBaHus MUPOKOIUCTHON 0codu ¢
Y3KOJMCTHON BO3HUKAET PACTCHHUE C JIUCThSIMU IIPOMEXKYTOUHOH miupuHbL. 1) Kakum Oyner
IIOTOMCTBO OT CKpEIIMBaHUs JIBYX 0c00€l ¢ JIMCThAMU POMEXKYTOUHOH mupuHsbl? 2) Uto
MIOJIYYUTCS, €CIIU CKPECTUTD Y3KOJIMCTHOE PACTEHHUE C PACTEHUEM, UMEIOILIUM JIUCThSI
MIPOMEXKYTOUHON ITUPHUHBI?

4.V oBell HEKOTOPBIX OPOJI CPEIU )KUBOTHBIX C YIIaMH HOPMAaJIbHOU JUIMHBI (JUIMHHOYXUE)
BCTPEYAIOTCSA M MOJHOCThIO Oe3zyxue. [Ipu ckpelBaHuy ATMHHOYXUX MEXAy COOOM, a TaKkxke
0e3yxux ocobeil Mexy co0oif mory4aeTcsi HOTOMCTBO, CXOIHOE MO ATOMY NMPU3HAKY C
poautensiMu. I'uOpuabl ke MEXy JUIMHHOYXUMH U 0€3yXUMH 0COOSMU UMEIOT KOPOTKHUE YIIIH.
Kakoe moToMcTBO Momy4uTces Mpu CKPEeUMBaHUHU TaKUX THOPHUIOB MEXy COO0M U pu
CKpEeLIMBaHUU UX ¢ 06e3yXxoil 0coObi0?

5. B poamiibHOM TOME MepenyTainy IByX MalbuukoB. Ponutenu onHoro u3 Hux umerot [ u 11
Ipymisl KpoBHu, poautenu apyroro — |l u V. Uccnenoanue nokasano, yto netv umerotT | u 11
rpynnsl. Onpenenure, KTO Y€ ChIH.

6. Amens tb PCLUCCCUBEH U €TI0 NMPUCYTCTBUC B TOMO3UTOTHOM COCTOSAHUU O6yCJ'IaBJ'II/IBaeT

«MpaMOpHYIO» OKPAaCKy IIEPCTH y Kouek. Ero amens T?1OMHHAHTEH 110 OTHOIMICHHIO K JTUKOMY
tuny (T— nosjocaTelie KOLIKK) ¥ PUBOJIUT K PaBHOMEPHOM oKpacke. Kakoe moToMCTBO MOXKET
MOSIBUTHCS B PE3YJIbTATE CIEAYIOIIMUX CKPEILUBAHUN:

1. Camxa MpamMopHas (tb tb) X camery 0e3 pucyHka (Ta T); 2. Camka nonocaras (T T) X camen
MPaMOPHBIH (tb tb); 3. Camka 0Oe3 pucyHKa (Tatb) X camerr MpaMOPHBIi (tb tb);
4. Camka 0e3 pucyHKa (Tal T) X camers 6e3 pucynka (Ta tb); 5. Camka MpamMopHas (tb tb) X

camer nonocatsii (T tb)’?

7. Y KOIIEK HMEeTCS CCpusA MHOKCCTBCHHBIX ajuienei mo reny C, OIPCACIIOIICMY OKPACKY

mepetu: C — AuKui THI, ¢> — cuaMcKue KKK (KpeMOoBbI€ ¢ YEPHBIMU YIIAMU U YEPHBIMU
Jankamu), ¢ — OeJble KOIIKHM ¢ KpaCHbIMHU TiazamMu (a1bOMHOCH). Kax bl u3 anmneneit mosiHo

JOMUHUPYET Haj ciaenytoumm (C > s> ¢). OT ckpeluBaHus cepoil KOUIKUA ¢ CHAMCKUM KOTOM
POIMIIHCH JIBA KOTEHKA: CHAaMCKUU U ansOnHOC. Kakue erie ¢eHOTUITbI MOTTTH OBl BBIIIETIUTHCS B
aTOM cKkpemuBanus? Kakoe paciienienue cieayeT 0XuaaTh B IOTOMCTBE OT CKPEIIIUMBaHUS
JTAHHOT'O CHAMCKOTO0 KOTa C 0eJIoi KpacHOTIa30i KOIIKOMH?
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8. Y cobak reH yepHO mepCcTH JOMUHUPYET Ha/l IBETOM KO(EHHOM MIEepCTH, a TeH KOPOTKOM
HIEPCTH — Hal TMHHOM. OXOTHUK Kynuj co0aKy YepHYIO C KOPOTKOW MIEPCThIO U XOYET ObITh
YBEpEH, YTO OHa HE HeCeT 'eHOB KodeitHoro 1Bera 1 JUIMHHOMU 1mepctu. Kakoro naptHepa no
(eHOTHUITY U TEHOTHUITY HaJI0 1O100paTh ISl CKPEIMBAHUS, YTOOBI IPOBEPUTH T€HOTHUIT
KYIUIEHHOH co0aku?

9.V pacrenuii Tomara reH mypnypHOi OKpacku crediieit (4) JOMUHHUPYET HaJl TeHOM 3eJICHOM
OKpack (a), a reH KpacHO# okpacku 0108 (R) roMHHUpPYET Hax TeHOM *KenToi okpacku ().
Ecnu ckpecTuTh ABa pacTeHHs TOMaTa, FeTePO3UTOTHBIX 110 000MM 3THM MPU3HAKAM, TO KaKOW
OyzeT cpeay NOTOMKOB JI0J1s1 paCTEHUI:

a) C MypIYPHBIMH CTEOISIMH U JKEITHIMHU TUI0/IaMH, 0) C 3eJICHBIMH CTEOISIMHA U KPAaCHBIMHU
IUIO1aMU,

B) C ypPIIYPHBIMU CTEOJIIMU U KPACHBIMU ILJI01aMuU?

10. JIucunpl reHotuna Pp UMEIOT INIATUHOBYIO OKPACKy, pp —cepeOpucTo-uyepHyro. OObIYHO
TUTATUHOBBIE JIMCUIIBI TIPU Pa3BEACHUU B ceOe Jal0T paclienyeHne Ha 2 TUIaTHHOBbIE U 1
cepeOpucTo-uepHyto. Ho nHorzia poxxaarorcs 4ncTo Oenble [EeHKH, KOTOpble BCKOPE MOru6aroT.
KakoB MoxeT ObITh ux reHoTun? O0bsICHUTE PEe3yJIbTaT.

3anauud Teopusi.

CuenuieHHOe HacJieJOBaHMe.

T. Mopras u ero mkosia co3ajii XpOMOCOMHYIO TEOPHUIO HACJIEACTBEHHOCTH U TIOKA3aJIH, YTO
MPUYMHA CHETUICHHS TEHOB — 3TO PACIIOJIOKEHUE UX B OJJHON MaperoMOJIOTHYHBIX XPOMOCOM.
Becp koMIII€KC Fe€HOB, JIOKAJIM30BaHHBIX B OJJHOM Iape rOMOJIOTHYHBIX XPOMOCOM, Ha3bIBAIOT
rpyNnmnoii cuensieHus.

Ecnu B ramerorenese npoucxoauT KPOCCUHTIOBEP MEKIAY FOMOJIOTHYHBIMUA XPOMOCOMaMH, TO
TOBOPSAT O HETIOJIHOM CIICTIJICHUH T€HOB, KOTOPOE XapaKTepHO Il PACTCHUHN M KHUBOTHBIX.
HckinroueHneM SBISIFOTCS caMIlbl Ipo30(HIIbI U CAMKH TYTOBOTO LIETIKONPSAA, Y KOTOPBIX
KPOCCHHTOBEP HE MPOUCXO/IUT.

Ha ocHOBaHMM NOJIYYEHHBIX pe3yJIbTaToOB B OMNbITaxX ¢ Apo3o¢uioil, T. Mopran chopmynupoBan
CIIEAYIOIIEE IIPABUIIO: 2eHbl, IOKATUZO6AHHBIE 8 0OHOU XPOMOCOME, HACTIEOYIOMCA CUENTIEHO,
npuuem, Cuna CYEen1eHus 3a6UCUN OM PACCMOAHUA MEHCOY 2EHAMU.

OTnienbHbIE TEOPETUUECKHNE MOMEHTBI, KaCaroIMeCs CLEIMIEHHOTO HAaCIeJOBAHUS U
KPOCCHUHTOBEpa, BEIHECEHBI B PEIICHUE 3a/1a4.

3Has pacCTOSHUE MEXy T€HaMH, MOXKHO CTPOUTh F'eHeTHYeCKue KapThl. | eHeTnueckas kapra
XPOMOCOMBI MIPENICTABISIET COO0N OTPE30K MPSIMOM, HA KOTOPOM 0003HAau€H MOPSAIA0K
PACIIOJIOKEHHSI TEHOB M YKa3aHO PACCTOSHHUE MEXIy HUMU B Mopranuaax (M). Mopraununa —
3TO €MHMIIA TeHETUYECKOM KapThl paBHas 1% kpoccuHroBepa. OHa sBisieTcst Mepon
OTHOCHUTEJIBHOTO PACCTOSHUS MEXKAY JJOKYCaMHU XPOMOCOMBI.

3aoauu:

1. Kakue TunbI raMeT 00pa3yroTesl y Opranu3MoB, umeromnux renorunsi: AB Ab aB  AbCd
== ==, == ,==== ab aB AB aBcD

€CJIM U3BECTHO, UTO KPOCCHUHI'OBECP HE HpOI/ICXOI[I/IJ'I?
2. OnpenenuTte pa3Inyus B YUCICHHOM COOTHOIICHUH 00Pa3yIOMIUXCSI TAMET Y IBYX
OpraHM3MOB, UMEIOLIHUX CICAYIONIYIO CTPYKTYPY T€HOTHIIOB!
A B AB 1) == == 2) ===,
a b ab

PaccmoTtpuTe Bce BO3MOXKHBIE BAPUAHTHI.

3. Y ToMaToB BBICOKHHN POCT CTEOIsI JOMUHUPYET Hall KapJIUKOBBIM, a IIapOBUIHAS (hopMma
IUI0/1a HaJl TPYIIEBUIHOM, Fe€HBI BEICOTHI CTE0JIs M (POPMBI T10/1a CLIETUIEHBI M HAXOATCS APYT
oT npyra Ha pacctossHIH 20 Mopranu. CKpemeHo reTepo3uroTHoe Mo 000NM MpH3HaKaM
pacTeHHe ¢ KapJIMKOBBIM, UMEIOLINM I'PyLIEBUIHBIE TUI0ABI. Kakoe MOTOMCTBO cileyeT 0KUIaTh
OT 3TOT'O CKpEeHIBaHUS?
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4. Myx4rHa (IUTeTepO3UTOTEH ), UMEIOIIUH MTOJIOKUTEIBHBIA pe3yc-(PakTop U

HOPMaJIbHYIO (DOPMY SPUTPOIMTOB, )KEHUJICS HA KEHIIUHE C OTPUIIATEIILHBIM pe3yc-(hakTopoM u
OBAJIbHBIMH 3pUTpOLUTaMU. [ 'eHbl pe3yc-pakTopa 1 GOPMbI SPUTPOLIUTOB HAXOAATCA B OJHOM
ayrocoMe. Kakue reHOTUIBI U ()eHOTHUITBI OyIYyT Y UX JIeTei?

5. YV yenoBeka karapakTa (00JI€3HB TJ1a3) 1 MHOTONAIOCTH (TTOJUIAKTUIINS) BBI3BIBAIOTCS
JOMUHAHTHBIMH aJUISJISIMH JIBYX T€HOB, PACIIONATAIONINXCS B OJIHOM H TOH ke Xpomocome. OaHa
MOJI0/1as1 KEHIIMHA yHACJeI0Bala KaTapakTy OT OTLA ¥ MHOTOMAIOCTh OT MaTepu. Ee Myx
HOpMaJIeH 110 3TUM Ipru3HakaM. CpaBHUTE (Ka4ECTBEHHO) BEPOSITHOCTH TOTO, YTO UX PEOCHOK: a)
OyJIeT cTpanaTh OJHOBPEMEHHO 00EMMH aHOMAJIMSAMH, 0) Oy/eT cTpajaTh TOJIBKO OJHOW U3

HUX, B) OyJIeT BIIOJIHE HOPMAIbHBIM.

6. B aHanu3upyromeM CKpenMBaHuy JUTETEPO3UTOThHI TPOU30IILIO0 paciieruienne: 42,4% — AB;
6,9% — Ab; 7,0% — aB u 43,7% — ab. O0bsicHuTe paciierieHie. Ecu reHbl ClerieHbl, TO Ha
KAaKOM PacCTOSHUU OHU HaxXoAsTcst? UTO MOMYYUTCS, €CIIU JUT€TEPO3UTOTHI CKPECTUTH MEXTY
co0oi?

7. Ilpu ckpemMBaHUK PACTEHUN KYKYpY3bI C II1aIKUMH OKpAIllEHHBIMH CEMEHAMH C pacTEHUSIMH,
MMEIOIUMHU MOPIIUHUCTBIC HEOKPAIICHHBIE CEMEHA, TOTOMCTBO 0Ka3aJI0Ch C TJIAJKUMU
okpaieHHbIMU ceMeHamH. [Ipu nanpHelmem ckpenuBanuu rubpuaa F1 ¢ pactenuem,
HMMEIOIIUM CEMEHa MOPIIUHUCTHIC, OKpaNICHHBIE, 00pa30BaIMCh PACTCHUS C CEMEHAMU JIBYX
(eHOTUITUYECKUX TPYII: TTIaJAKUMHI OKPAIIEHHBIMH U MOPIIMHUCTHIMHI OKPAIlIEHHBIMH.
CocraBbTe cxemy penieHus 3ana4du. OnpeneauTe TeHOTUIIBI M PCHOTUIIBI POAUTENCH, TOTOMCTBA
F1, F2. Kakoii 3akoH HacneacTBeHHOCTH TiposiBiseTcs B F1 u F2? O6bsacHuTe, Ha 4€M OCHOBaH
Bam otser.

8. [Ipu ckpelnBaHUY PACTCHHS TOPOXa C TIAJKIMH CEMEHAMHU M YCUKaMU (JIOMUHAHTHBIE
MPU3HAKH) ¥ TOPOXa ¢ MOPIIMHUCTHIMU CEMEHAMH 0€3 YCUKOB B MOTOMCTBE nomyumiu: 40%
pacTeHuii ¢ rakuMu ceMeHamu 1 ycukamu, 40% pacTeHuii ¢ MOPIIMHUCTBIMU CEMEHaMU 0e3
ycukoB, 10% pacrenwuii ¢ rimagkuMu ceMeHamu 6e3 ycukos, 10% pacteHuii ¢ MOPITMHUCTBIMU
ceMeHaMmu U ycukamu. CocTaBbTe cxemy perieHus 3aaa4u. OnpeneanTe reHOTUIIBl POAUTENei u
notoMcTBa. OOBSCHUTE MOSBICHUE YETHIPEX (DEHOTHITHUECKUX TPYII B TIOTOMCTBE.

3agauu 5

1. XpomocomHBII HAOOP pa3ieabHOIONbIX (OMCEKCYaTbHBIX) OPraHU3MOB TPECTABIICH
aymocomamu — XpoMOCOMaMH, OJIMHAKOBBIMH y TIPEACTABUTENCH pa3HOTO MOJIa, U HOI08bIMU
XpoMocoMaM# (TOHOCOMAaMH), TI0 KOTOPBIM 0COOH Pa3HOTO MoJa pa3IuvaTcs: y ocobei
20M02amemHOo20 TI0Ja OHU OJMHAKOBBIE — XX, a Y 0c00el eemepocamemnozo 1ona OHU
rerepoMopQHbIe, T.€. pa3InyaroTcs Mo pazmepam u Mmopdonoruu — XY. B cooTBeTcTBUU € 3TUM
pa3IMYal0T ayTOCOMHEBIEC TIPU3HAKY, TeHBI KOTOPBIX PACIIOIOKEHBI B AyTOCOMaX, M CIETUICHHBIE C
TMIOJIOM MPHU3HAKH, T€HBI KOTOPBIX JIOKATH30BAaHbBI B TIOJIOBBIX XpoMocoMax. Pacrmono)keHne reHoB
B ITOJIOBBIX XPOMOCOMAaX MOET ObITh pa3HbIM: 1) Tonbko B X Xxpomocome; 2) uB X, U B Y
XpoMocomax; 3) TOJIbKO B Y XpOMOCOMe. DTH BapHaHTHI JIOKAJTH3AI[UN T'€HOB B MOJOBBIX
XpOMOCOMaX XOPOIIO Pa3TMIUMEI 110 XapaKTepy HACIEIOBAHUS COOTBETCTBYIOIINX MTPU3HAKOB,
XOTS B TIOJIABJISIONIEM OOJBIIMHCTBE CTy4aeB UMEEeT MeCTO 1 THI HaciaeI0BaHUs.

Y xpomMocoma, He3aBHCHMO OT TOTO, HECET OHA aJUIeIb JAHHOTO TeHA W HET, epPeIaeTcs OT
reTeporaMeTHOTO POIUTENS TOJIBKO K TOTOMKAaM TaKOTO K€ M0Jia M HUKOT/a He TIOMajaeT K
ITOTOMKaM F'OMOTaMETHOTO 1oj1a. B To ke Bpems eMHCTBEHHas X XPOMOCOMa K MMOTOMKaM
reTeporaMeTHOrO IMOoJIa TOMAJAeT UCKIIFOUUTENBHO OT TOMOTaMETHOTO POIUTENS (HampuMmep,
MaJIbYMKH IOTYYal0T CBOIO X XPOMOCOMY OT MaTepH, HO HE OT OTIIa), @ TOTOMKH
TOMOTaMETHOTO T0J1a MOJIYYa0T M0 OJHON X XpOMOCOME OT OTIa U OT Marepu. Cienyer
OTMETHTBH, YTO OCOOCHHO SPKO YKa3aHHBIE OCOOCHHOCTH MPOSIBIISIOTCS B TOM CiTy4ae, Korjua B Y
XpPOMOCOME OTCYTCTBYIOT QJIJIE]Id COOTBETCTBYIOIIETO T€Ha, YUTO B OCHOBHOM M UMEET MECTO, TaK
Kak Y XpOMOCOMa y pa3IMYHbIX OPTaHU3MOB reHeTHUeCKH HHepTHA. COOTBETCTBEHHO, B 9TOM
cllydae 1o TeHOTHUITY 0COOU TeTeporaMeTHOro Mojia He MOTYT ObITh TOMO- HIIU
TeTePO3UTOTHBIMH, OHU 2eMU3USOMHDBL.

[Ipu pemiennu 3aa4 Ha HaCIEIOBaHUE MPU3HAKOB, CIIETNIEHHBIX C ITOJIOM, HE0OXO0IMMO
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OIUCBIBATh (PEHO- M TEHOTUIIBI POAUTENEN U TOTOMKOB 00513aTENIbHO € y4eToM UX noia. Cnenyer
TaK)K€ UMETh B BUJy, YTO y Pa3HbIX OPraHU3MOB XPOMOCOMHBIE MEXaHU3MBbI ONPEEIICHNUS 110J1a
pasnuuarorca. Hanpumep, y MHOTUX OpPraHU3MOB, B TOM YHCJIE Y BCEX MJIEKONUTAIOIINX,
TOMOTaMETHBIM SIBJISIETCS )KEHCKUH TI0J, @ Y ITUI K HEKOTOPhIX HACEKOMBIX (6a00UKN)
TOMOT'aMETHBIH.

2. IlpaBuiia 3anMcy MPU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

A

X u X% B VY-XpomocoMme paccMaTpuBaeMbIX T'eHOB HeT. Ciie10BaTeNbHO, BO3MOKHBI

T€HOTUIIEI: XAXA, XAXa, XA Y/, X%y,
T€MHU3UTOTHOE COCTOSIHUE

3agaun:
1. PeueccuBHbIl reH reMopuiiny (HECBEPTHIBAEMOCTh KPOBH) JIOKAJIM30BaH B X-

xpomocome. OTelr AeBYIIKH CTpagaeT reModuinei, a MaTb IMEET HOPMAaJIbHYIO
CBEpPTHIBAEMOCTb KPOBU U IPOMCXOIUT U3 CEMbH, 0JIarONOIYYHOH 110 JaHHOMY 3a00JI€BaHUIO.
JleBylka BBIXOAMT 3aMyX 3a 3J0pOBOro I0OHOUTY. YTO MOKHO cKka3aTh 00 UX JOUYEpsIX U
CBIHOBBSIX?

2. Y poaurened, IMEIONIMX HOPMalIbHOE 3pEHHE, IBE I0UYepU C HOPMAIILHBIM 3PEHUEM, a

CBhIH — JAJIbTOHUK. KakoBbI T€HOTHUIIBI pOAUTENICH?

3. XKenmmnHa-anp0MHOC (PELECCUBHBIN ayTOCOMHBIH I'eH) BBIILIA 3aMYXK 32

00J1bHOT0 reMouIneil My>KYHHY; B OCTAJIbHOM Y KEHIMHBI U MY>KUMHBI 0J1arornoryyHble
reHoTunsl. Kakue npu3Haky U TeHOTUIIBI OYAYT y UX JieTei?

4.V oHOTO JBYJOMHOTO [IBETKOBOI'O PACTEHUS BCTPEUaeTCs NHOI' 1A peLieCCUBHBIN

MIPU3HAK — Y3KHE JIUCThA. | eH, onpeaesomuii 3TOT IPU3HAK, JIOKAJIU30BaH B X-XpOMOCOME.
I"'oMO3UroTHOE IHUPOKOJIMCTHOE pacTeHUE ObLIO OIUIOOTBOPEHO MBUIBION Y3KOIUCTHOTIO.
BripaiiieHHO€e U3 OJTy4YEeHHBIX CEMSIH KEHCKOE pacTeHHE ObUIO CKPELIEHO C IIUPOKOIUCTHBIM
MYKCKUM.

Kaknmu OyyT My>CKHUE U )KEHCKHE TOTOMKH OT 3TOTo cKpemuBanus? Cucrema ornpeieseHus
10J1a Y 3TOT0 PACTEHUS TaKas ke, KaK y 1po30(UIIbl U 4eT0BeKa.

5. Okpacka mepcTu y KOIeK KOHTPOJIUPYETCS] OAHUM T'€HOM C HETIOJIHBIM JJOMUHUPOBAHUEM,
JIOKQJIM30BaHHBIM B X-XpoMocoMe. Prikast okpacka MIepCTH ONpeaesseTcs: JOMUHAHTHBIM
reHoM B, uepHasi — b. ['eTepo3urora nMeeT YyepenaxoByro okpacky. IIpu CKpenBaHiu 4epHOTO
KOTa 1 pbDKEH KOLIKU poAmiack KoTsaTa. Onpenenure GeHOTUN U T€HOTHI OTOMCTBA.

6. JIBe psAOBIX, UMEIOIUX I'PEOEIIKH MTULIBI CKPEIIEHBI U JAJIK ABYX LBIIUIAT: HETYIIKA pIOoro ¢
rpebHeM U HepsiOyro Kypuily 6e3 rpedHst. OnpenenuTe reHOTUIBl POJUTENBCKUX 0CO0EeH.
Omnpenenure, KakuXx €11e NOTOMKOB O MOJY, OKpacke U HATMYUIO WIIK OTCYTCTBUIO IPeOHS
MO>KHO OXHJaTh IPU JaJIbHEHIIEM CKpEeIIMBaHUM TeX ke NTull. Ps0as okpacka JOMUHUPYET HAJl
Heps0oH, ¥ MPU3HAK CLEMIeH ¢ nojoM. Hanuuue rpeGHst TOMUHUPYET Ha/l €ro OTCYTCTBHEM, a
I'€H, OTBEYAIOLUH 32 3TOT MPU3HAK, JJOKAJIU3YETCs] Ha ayTOCOME.

7.Y npo3zoduibl reH | siBsieTcst periecCuBHBIM, JIOKAITH30BaHHBIM B X-XPOMOCOME U JICTATbHBIM.
KakoBo OyneT 4nciieHHOE COOTHOIICHHUE MOJIOB B IOTOMCTBE OT CKpeluBanus caMok LI ¢ Hop-
MaJIbHBIM CamI[OM?

8. YV yenoBeka ecTh HAaCJIECTBEHHOE ATIEPrHYeCcKOe 3a00IeBaHNE — TEMOPPArHUeCcKUil TuaTes,
BbI3bIBAEMBIN PELIECCUBHBIM IT'€HOM . AJIJIENTH 3TOT0 T'eHa HaXOIATCs U B X-, U B Y -XpOMOCOME.
[TonpoOyiiTe onpenenuts kakue OyayT 1€TU U BHYKH, €CIIH POJIUTENH:

a) JKeHa 3710poBa, My 0oJieH (062 TOMO3UTOTHBI);

0) My 3710pOB, keHa 00JibHA (002 TOMO3UTOTHBI).

9. 'mnepTprxo3 (BeIpacTaHUe BOJIOC HA KPalO YITHONW paKOBUHBI) HACIEAyeTCsl KaK CLETIJICHHbIN
¢ Y-XpoMOCOMOI MpU3HaK, KOTOPBIN MPOSBUTCS TOJIBKO JUIIb K 17 rogam xu3au. OaHa u3
¢bopM nxTHOo3a (YeryiiuaTocTh ¥ NATHUCTOE YTOJIIEHUE KOXKH) HAaCIeAyeTCsl KaK PEeLleCCUBHBIH,
CIETJICHHBIN ¢ X-XpOMOCOMOM MpHU3HAK. B cembe, T/1e ®KeHIHAa HOpMaibHa 10 000UM
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MpU3HAKaM, a MYX SIBJII€TCS 00J1a/1aTesIeM TOJIbKO TUIIEPTPUX03a, POAMIICS MAIBYUK C
MPU3HAKAMU UXTHO34.
1.0mpenenute BEpOATHOCTD MPOSIBIICHUS Y 3TOT'0 MaJIbYMKa THUIIEPTPUX03a.
2.0rmpenenuTe BEPOITHOCTh POKICHUS B 3TOM ceMbe JieTeit 0e3 00enx aHOMalHii, U KaKoro OHH
OyayT moJja.
3agauu 6

IloHsiTHE 0 IEHEHTPAHTHOCTHU U IKCIPECCUBHOCTH
Peanu3anus reHoTHna B EHOTHUIT 3aBUCUT OT TOTO, HACKOJIBKO MOJHO MPOSIBJISTFOTCSI €T0 TeHBI U
KaKoBa CTeneHb X BbIpaxeHHs. CHOCOOHOCTh reHa MPOSIBIATHCS B PEHOTUIIE HA3bIBACTCS
eHeHmpaHmuocmoio. MepHUiioM MEHEHTPAHTHOCTH CITYXKHT JI0JIE 0COOCH, TOMO3UTOTHBIX WJIH
reTepO3UTOTHBIX 110 ONPEACICHHOMY JOMUHAHTHOMY I'e€HY, WJIH 0CO0el, TOMO3UTOTHBIX 10
OTIpEICTICHHOMY PEIIECCUBHOMY T€HY, Y KOTOPBIX 3TOT I'eH UMeeT ()EHOTUITNIECKOE
nposiBiieHue. [IeHeHTPaHTHOCTh U HKCIIPECCUBHOCTH T€HA MOTYT 3aBUCETh OT YCIIOBUM
OKpY>Karolllel Cpe/ibl, B KOTOPBIX Pa3BUBACTCS OPTaHU3M, a TAKXKE OT BIUSHUS JPYTHX
MPUCYTCTBYIOIIMX B opranusme renos. Hanpumep, 100% - Hast neHEHTPaHTHOCTH
PEIECCHBHOTO TeHA «a» 03HAYAET, YTO BCE OCOOM «aay MMEIOT (PEHOTUITMYECKHE OCOOCHHOCTH,
OTJIMYAIOIINE UX OT 0co0eil AA u Aa; ecii 3TOHf 0COOEHHOCTHIO 00J1a1aeT TOJILKO MOJIOBHUHA
ocobeii «aa», Ipyras OJOBHUHA UX (PEHOTUITUIECKH 1MO00Ha 0co0siM AA 1 Aa, TO TOBOPSAT,
YTO TeH «a» Xapakrepusyercs 50%-0ii IeHEeHTPAaHTHOCTHIO.
Crenenp BeIpaXeHUs BIUSHUS FeHa Ha (PEHOTHUIT HA3BIBACTCS 9KCHPECCUBHOCMBIO.
Hanpumep, MaTh HOCUTEh TOMUHAHTHOTO AyTOCOMHOTO I'€Ha apaxXHOIaKTUIIUN
(«may4Ypy MAIBIBIY), OTEI] UMEET HOPMAITbHBIN (heHOoTHI. ONpeeIuTh BEPOSITHOCTD POXKICHHUS
JeTei pa3nuyHbIX GeHoTUnoB. [Ipu ’TOM NEHEeHTPAaHTHOCTh FeHa — apaXHOJAKTUIIMU COCTABIISET
30%. Ecniu OBl IEHEHTPAHTHOCTH TI0 TeHY apaxHogakTHiIuH Obi1a 661 100%, To BeposATHOCTH
JIeTeil HOpMaJIbHBIX U C apaxHOJAKTUINEH Oblia Obl paBHOM.

P Aa X aa
apaxXHOIAKTHIHA HOpMa

[TpoBenem aHamu3: MEPBBIA POAUTENH JaeT 2 TUIA TaMET, BTOPOU oAuH. B moToMcTRe,
Ka)/10T0 TUIa ocobei moposHy - 0,5, HO apaxHOZaKTUIIM MposiBisieTcs Toiabko y 30% nereit.
CrnenoBatenbHO, apaxHogakTuinsg Oyner Tosbko (0,5 x 0,3 =0,15) y 15% nereit, octanbHbie
85% OyayT HOpMaJIbHbIE IO ATOMY I'eHY.

3agauu:

1. B Opak BcTynuiIm HOpMaJbHbBIE MY)KYMHA M KEHIIMHA, B CEMbSIX, KOTOPBIX OJIMH U3 POJTUTEICH
CTpajiai BPOXKACHHBIM IcoprasoM. Onpenenute BEpOSTHOCTh (EHOTHIIOB JAETeil B 3TOM cembe,
€CJIM TICHEHTPAHTHOCTh TeHa Ticoprasa cocraisieT 20%.

2. Onpenenute BEpOSATHOCTb POXKIACHUS HOPMAJbHBIX JI€Te B ceMbe, IZe 00a pOIUTENs C
aAaHUPHUINEH M TPOUCXOIAT M3 CEeMEH, B KOTOPHIX OJIUH W3 CYNPYrOoB HUMEN 3Ty aHOMAJHIO.
N3BecTHO, 4TO MEHETPAHTHOCTH JTaHHOTO reHa okoso 80%.

3. Y 4yenmoBeka MTo3 4acTo OMPEeIIIeTCS ayTOCOMHBIM PEIIECCHBHBIM T'€HOM C MTEHETPAHTHOCTHIO
60 %. Omnpenennute BEpOSTHOCTh POXKACHUS JIETEH pa3NUYHBIX (EHOTUIIOB B CEMbE, rIe o0a
POIUTENS SBIISIOTCS TETEPO3UTOTHBIMUA HOCUTEIISIMH STOTO TEHa.

4. YanuHeHue (MM YKOpOUEHHE) HM)KHEH 4YeTIOCTH y OBel] - Je(eKT HE CTOJIb YK PEIKuil.
Hopnbu namen no omnomy u3 3tux AedekroB moutu 1,4% wuccnenoBanubix uM 7 000 sTHSIT
pamOynbe. Cpenu STHAT, Y KOTOPBIX 00a POAMTENST HUMENIU OJUH U3 ITUX Je(EeKTOB, OH
HaOmoancs y 16,4%. Hacienyrotcest mu atu anomanuu? Ecim na, To kak?

5. Cungpom Ban nep XeBe Hacnenyercss Kak JTOMMHAHTHBIN ayTOCOMHBIN IMJIEHOTPOIHBINA TI'eH,
OTIPEIENIAIONINI TOTYOYI0 OKpAacKy CKIIEpBI, XPYIMKOCTh KOCTeH W TIyXoTy. [IeHeTpaHTHOCTH
MPU3HAKOB pa3inyHa. B psze ciydaeB oHa cocTaBiseT 1o rouyooii ckiepe nouru 100%,
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XPYIKOCTH KocTel - 63%, rmyxote 60%.

Hocwurens romy6oii ckiepbl, HOpMaIbHBIA B OTHOIICHUU JPYTUX MPU3HAKOB CHHIPOMA, BCTYIAeT
B Opak ¢ HOpMaJabHOW >KCHIIUHOM, MPOUCXOMALICH W3 OJIaronoydHOHl MO 3TOMY CHHIPOMY
cembu. Ormpenenure BEPOSITHOCTh POXKACHUS B 3TOM CeMbe IIIYXUX JAETe C MNpu3HAKaMu
XPYINKOCTH KOCTE.

6. OTockiepo3 HacIeAyeTcsl Kak JOMHUHAHTHBIN ayTOCOMHBIN MPU3HAK C IEHETPAaHTHOCTHIO 30%.
Omnpenenure BEpOSITHOCTh (PEHOTHIOB JeTel B ceMbe, Iie 00a pPOaUTeNs NeTepO3UrOTHBI IO
9TOMY I'E€HY.

8.3. OneHo4YHbIE CpeACTBA VISl IPOMEKYTOUYHOM aTTecTanuu (B popMme 3aueTa).

1. IIpenmer u 3amaun reHeTukd. [IposBieHnEe HACIEICTBEHHOCTH M M3MEHYMBOCTH Ha Pa3HBIX
YPOBHSIX OpraHU3aIlH KUBOTO.

2. OCHOBHBIE pa3/esbl COBPEMEHHON reHEeTUKH. MeTO bl TEHETHKH.

3. DTanbl pa3BUTUS TEHETUKHU. POJb 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETHUKU U CEJIEKIIHH.
4. Posib TEHETUKU B PACKPBITUU TPoOIeMbl "KHUBOTO". MHUPOBO33pPEHYECKOE M MPAKTUYECKOE
3HAYEHUE TeHETHUKHU.

5. IHK kak Hocutens HaciencTBeHHOW mHpopmaruu. CTpoeHue, CBOMCTBA Il oOecredeHust
OuoI0rN4ecKuX (yHKITHA.

6. OcobGennocTn opranuzanuu xpomocoMm. Hykineocomsr. Crimpanuzanusi 1 KOMIAKTH3aIUA. 7.
JKu3HEHHBIN LUK KIEeTKU. MHUTO3, €ro reHeTHYeCKoe 3HaYeHHeE.

8. Meii03. OcOOECHHOCTH KJIETOYHOIO JIEJICHHS, TEHETHYECKOE 3HAUCHUE.

9. 3akonbl HacnenoBanuss MeHaens, XpoOMOCOMHOE 000CHOBAaHUE PACHICTIIICHUS.

10. 3akoH HE3aBHCHUMOI'O HACJIEIOBAHUS T€HOB U MPHU3HAKOB, €T0 IIUTOJIOTUYECKHE OCHOBHI. 11.
[IpaBuiIO UUCTOTHI TaMET, €T0 LIUTOJIOTUYECKOE 0OOCHOBAHHE.

12. Ananusupyroliee CKpelmrBaHue, ero UCTI0Ib30BaHue.

13. Ilonsatue o reHorunie u ¢eHorune. BzanmoaeicTeue reHOB B (hOpMUPOBaHUH (HEHOTHUIIOB:
aJUIeTTbHBIC M HeaJlIeTbHbIE B3aUMOCHCTBUSI.

14. KommiemeHTapHOE B3auMoOfeicTBHEe TeHOB. Pacmieruienne 1o  deHoTUIly TIpU
KOMIUIEMEHTAPHOCTH.

15. Dnwucra3: TOMHUHAHTHBIM, penieccuBHBIA. OCOOEHHOCTH pacuienie-Hus 1o (EeHOTUIy Hpu
AMHUCTATHYECKOM B3aUMOJICHICTBUN T€HOB.

16. ITomumepusi. OcoOEHHOCTH HAC/IE0BAHUS KOJIUYECTBEHHBIX TPU3HAKOB.

17. Tumsl XpOMOCOMHOTO OIpEeNICHHs TI0J1a, POJIb Y-XPOMOCOMBI B OTIPEIEIICHUH TI0J1a Pa3HbIX
OpPraHU3MOB.

18. bamancoBas Teopusi ompeneneHus mona. ['eHetwmueckas OucekcyanbHOCTh.  19.
Juddeperunaius u nepeornpeieeHue 1mojia B OHTOreHese.

20. OcoOeHHOCTH HACTICIOBAHUS TIPU3HAKOB, CIIETUICHHBIX C ITOJIOM.

21. Cueruienne reHoB. KpoccuHroBep, €ro reHETHYecKoe J0KaszaTesbeTBO. 22. ['pymibl
cueruieHus: reHoB. Jlokanuzauusa reHa. ['eHetnueckue kapThl. 23. ['eHOTHMN Kak cUCTEMa, €ro
LEJIOCTHOCTb U TUCKPETHOCTb.

24. Bupycsl, 0akreprodarun Kak TeHETHUYECKHE OOBEKTHl. MeXaHW3MBl BUPYCHON WHQEKIIHH.
PexomOuHamm y BUpycoB.

25. Tpanchopmamuss © TpaHCAYKOHMsS y Oakrepuil: mokaszareinsctBa pomu  JHK B
HACJIEeICTBEHHOCTH U U3MEHYHUBOCTH.

26. Kowwrorammst y Oaktepuid. Ponb TutasmMuy W 3MHCOM B TEPEHOCE HACIEICTBEHHOU
uHpopMaIuu.

27. CoBpeMeHHbIE MPEJCTABICHHUS O CTPYKTYpe reHa. ['eHbl sykapuoT. MonekyasipHble OCHOBBI
CTPOEHUS T€HOB.

28. T'eHermueckuid KOJ, €ro OCHOBHBIC CBoOWcTBa. 29. TpaHCKpUIIHS TEHETHYCCKOU
uHpopMaluu.

30. Peanm3anus reHeTHYECKON HH(DOPMAITIH - TPAHCIISIINS.

31. 'eHeTHUeCKUit KOHTPOJIb U PETYISIINUA aKTUBHOCTH F'eHOB. ONEpOH.
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32. TI'ennas uH>XeHepHsl. 3HAYCHHUE TUTa3MU]I, STTMCOM, MPO¢aroB B TCHHOW WHXKEHEPHUH. 33.
N3MeHYnBOCTD, €€ THUIBI. 3HAYCHHE IS SBOJIIOIIMH U CEJICKIIHH.

34. CpaBHUTEIIbHAS XapaKTePUCTUKA MyTaluil 1 Mmoaudukamuii. 35. Moaudukanus, Hopma
peaKuuid.

36. T'eHHple MyTaUWMU: MOJICKYJIAPHBIA MEXaHHW3M. MHOXECTBEHHbIM —amienusM. 37.
XPpOMOCOMHBIE IEPECTPOMKH: BHYTPU- U MEKXPOMOCOMHBIE.

38. 'enomubie mytauuu. [omumnonnus. ['erepornonnus. 39. CrioHTaHHBIE U UHYLIUPOBAHHbBIE
MYyTallUu.

40. Peanuzanus HaciaeACTBEHHON nH(OpMaIuu B mporecce pa3BuTusa.41. BzaumoneiictBue siapa
Y IIUTOIJIa3Mbl B Pa3BUTHH

42. I'enetnyeckasi CTpyKTypa HOIYJIALMIA B 3aBUCUMOCTH OT TUIa pa3MHOkeHus. HacnenoBanue
B nonyJsinusix. 3akoH ["apau-BaiinOepra.

43. ®axkTophl AMHAMUKHI F€HETUYECKOM CTPYKTYpbI onyisiuil. 44. Metoabl H3yuyeHus: TeHeTUKU
YeloBeKa.

45. KapuoTur venoBeka. XpOMOCOMHBIE OOJIE3HH.

46. HacneacTBeHHbBIE 3200 ICBaHIS YSIOBEKA, IPUIUHBI MX BOZHUKHOBCHHUSI.

47. T'eHeTHYECKHE OCHOBBI CEJICKIIMU. Posib M3MEHYMBOCTH M OoTOOpa JIs CKpeuuBaHus. 48.
CucTeMBbl CKpEIIMBAHMS B CETICKIIUN PACTEHUN M JKUBOTHBIX.

HpaKaneCRne 3a/laHMA K 3a4€TYy:

HpaKTI/I‘leCKOC 3a/laHUC: PCUICHUC O,HHOﬁ TeHETUYCSCKOM 3aJa4u. HpI/I BBIINIOJIHCHHNH 3aJaHH
CTYACHT OOJDKCH CaMOCTOATCIIbHO IIPOBCCTH TCHETUYCCKUI aHaJIU3, MPCACTAaBUTDb 00BsSICHEHHE
HpeﬂHOH(GHHOﬁ CUTyalluu B BUJC CXEMBbI C UCIIOJIb30BAHUEM FeHETHYECKOM CHMBOJIMKH,
MMOATBCPIKAAOIIECC TOT UIIN HHOH XapaKkTep HACJICAOBaHU .

IIpomexyTouHas aTTecTauMs MPOXOIUT B IBYX BAPUAHTAX (10 JKEeJIAHHUIO CTY/AEHTA):

1. YcTHBIN 0TBeT 0 BceMy H3yYeHHOMY MaTepHuay (OM1eThl coAepKaT iBa
TEOPEeTHYECKUX BONPOCA H OIHY I'eHEeTHYECKYIO 3a1a4Y);

2. TectupoBanue Ha noptane EDUCa. TectrupoBanue npoBoauTCs B Ay IMTOPUHU B
NPHUCYTCTBHH NPENoAaBaTeJIs.

OlleHI/IBaHI/Ie TECTOB (6a3preTc;1 Ha pEKOMCHAAIIUAX, U3JIOKCHHBIX B MCTOAUYCCKUX
pekomenanmsx https://mgou.ru/wp-content/uploads/2018/05/Metodicheskie-rekomendatsii-po-
ispolzovaniyu-testovyh-zadanij-po-distsiplinam-zakreplennym-za-kaf-AR.pdf).

B MMPOUCHTHOM COOTHOIICHUH OLICHKU (1'[0 IATHOAIIEHOMN CI/ICTeMe) BBICTABJIAKOTCA B
CICAYIOIIUX Nuara3oHax:

«2» - menee 50%

«3» - 50% - 65%

«y» - 65% - 85%

«5» - 85% - 100%.

OueHKHN «OTIUYHOY» 3aCNyKHMBaeT CTYACHT, OOHApYKUBIIUN CHCTEMaTHYeCKoe U
rIryOoOKoe 3HaHWEe Y4eOHOTO MaTepualia, YCBOMBIIUH OCHOBHYIO JIUTEPATYPy W 3HAKOMBIH
C JOTOJIHUTENBHON JUTEepaTypol, PEKOMEHIOBAHHOW mporpammoii. OleHKa «OTIUYHO»
BBICTABJIIACTCA YCBOI/IBH_II/IM B3aNMOCBI3b OCHOBHBIX HOHHTI/II7I JUCHUIINIMHBI 1 UX 3HAYCHUC
Ui TPOQECCHH  YYUTENs, MPOSBUBIIMM TBOPUYECKHE CIIOCOOHOCTH B TIOHWMAaHUH,
W3II0)KEHUU W HCIOJB30BaHUU Y4eOHO-TIPOrpaMMHOTO MaTepuana M Ha 3auere, U B
y4eOHOM TO1Ty.

«OTAN4HOY» - POPMATBHBIMU TPEOOBAHUS K OI[EHKE SBISIOTCS YCIOBHS:
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- BBIIOJIHEHBI BCE IIPAKTUYECKHE paboThl; B CiIy4yae MPOMYCKOB, 3aHSITHS
HE00X0AUMO OTpaboTaTh;

- TECT MPOMEXKYTOYHOW aTTeCTAallMy BBIIIOJHEH Ha OTJIMYHO WJIA YCTHBIA OTBET
SBIISICTCS TOJIHBIM, Ha JOMOJIHUTEIbHBIE BOIPOCHI JaHbI OTBETHI, pelleHa M OOBsSCHEHA
reHeTUYeCcKas 3ajaya.

OleHKH «XOpPOIIO» 3aCiIy)XHBAaET CTYACHT, OOHAPYXHBIIUN TIOJHOE 3HAHHE
y4eOHOro MaTepuasa, YCBOMBIIMM OCHOBHYIO JIUTEpaTypy, pPEKOMEHJIOBAHHYIO B
nporpamMMe.  OneHKa  «XOpOIIO»  BBICTABISETCS  OOYyYaroIIMMCS,  IOKa3aBIIUM
CHCTEMAaTHYEeCKH XapakTep 3HAHMH MO JUCUUIUIMHE M  CIOCOOHBIM K  HX
CaMOCTOSITEILHOMY TOIOJIHEHUIO U OOHOBJICHHIO B XOle AalibHEeIel yueOHONH paboThl U
npoeCCUOHATTLHON JAEATEIIbEHOCTH.

«Xopouioy» - hopMaabHBIMU TPEOOBAHUS K OLICHKE SIBJISIOTCS YCIOBUSL:

- BBIIOJHEHBI BCE MpaKTHYeCKHe paboThl; B Cllyyae TMPOIYCKOB, 3aHATHUS
HE0O0X0IUMO OTpadboTaTh;

- TECT MPOMEKYTOUHON aTTECTAllMH BBIIIOJHEH HA «XOPOILIO» WM YCTHBIH OTBET
SIBJIICTCS TIOJTHBIM, HA JOTOJHHUTEIbHBIE BOMPOCH! JaHbl OTBETHI, TOMYIIEHbl HEKOTOPHIE
HETOYHOCTH B OTBETE, pelleHa W OOBsACHEHa TeHeTHuecKas 3amada (0e3 rpyObIx
OMOJIOTHYECKHX OIIMOOK).

OneHka «y/lAOBJIETBOPUTEJIbHO» - JTOH OLEHKM 3aCIy)KUBAeT CTYICHT,
OoOHapyXUBIIMIA 3HAHHE OCHOBHOTO Y4eOHOTo marepuasia B o0beme, HeOOXOIUMOM JIs
HanmpHeWmer ydeObl W mpencrosmeid paboTel MO MPO(ecCHu, CHPABISIOMIUNACT C
BBITIOTHEHUEM  33/IaHUN, TPETyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIH C OCHOBHOMN
JINTEPATYPOM, PEKOMEHI0BAaHHOM MTPOTPaMMOii.

«Y IOBIIETBOPUTEIHHOY - (DOPMATEHBIMU TPEOOBAHUS K OLICHKE SIBJISIFOTCS YCIIOBHUSA:

- BBIIOJHEHBI BCE MpaKTHYeCKHe paboThl; B Cllydyae TMPOIYCKOB, 3aHATHUS
Heo0X0IMMO 0TpaboTaTh;

- TeCT MPOMEXKYTOYHOW aTTeCTallMd BBIMOJHEH HA «YJOBJIECTBOPUTEIHHOY» WIH
YCTHBINM OTBET COJEPKUT MOTPEIIHOCTUB OTBETE, HO CTYACHT CIIOCOOCH YCTPAHSTh UX TOJ
PYKOBOJICTBOM IIpEIo/iaBaTelisl, pelieHa U 00bsACHEeHa reHeTndeckas 3agada (0e3 rpyObix
OMOJIOTMYECKHUX OLINOOK).

JlokyMeHT cocTaBiieH B cooTBercTBUU ¢ TpeboBanusmMu PI'OC BO mno HampaBieHHIO
noarotoBkn 44.03.05 Ilenarornyeckoe obOpa3zoBaHue (¢ ABYMS NPO(UISIMH MOJITOTOBKH),
YTBEPKACHHBIM IpHUKazoM MuHucrepcTBa obpa3zoBaHusi U Hayku Poccuiickoit @enepaiuu ot

«22»despans 2018 r. mpuxka3z Nel25.

Pa3paboruuk: e Feleoty Henucosa T.I1., kaua.6Mon.HayK, TOIIEHT

kadenpst EHJI TN UT'Y

Hacmosuwas npoecpamma me modxxcem 6vimb 6ocnpoussedena HU 6 Kaxou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuieHus Kageopul-pazpabomuuxa npocpammol.
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